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THE OF THE 


AMERICAN 


RELATING TO MUNICIPAL WORK, AT 


SOCIETY OF MUNICIPAL IM- 


PROVEMENTS IN MILWAUKEE, AUGUST 28 To 31. 


O those who attend the con- 
ventions of national organ- 
izations the place of meeting 
is always an interesting con- 

sideration, but to the members of 
the American Society of Municipal 
Improvements this is a question of 
exceptional importance, as from it 
is largely derived the profit, as well 
as the pleasure, of the occasion, be- 


ns 
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NATIONAL SOLDIER'S HOME, MILWAUKEE. 


cause, as men who are in charge 
of the practical affairs of munici- 
palities, they go to these annual 
meetings seeking information that 
may be helpful to them in their 
work, and this knowledge is often 
more usefully obtained through the 
sense of seeing than that of hear- 
ing. Where the advantages of both 


an interesting meeting and meet- 
ing-place are combined, they real- 
ize in the fullest measure the pur- 
poses for which they are brought 
together. 

The annual meetings of the Amer- 
ican Society of Municipal Improve- 
ments have, fortunately, been held, 
as a rule, in cities which are in 
themselves interesting to city build- 
ers. This is quite true of Milwau- 
kee, where the society has just held 
its annual meeting, beginning on 
Tuesday, August 28th, and closing 
on the 31st. The city is physically 
interesting, and to such men as com- 
pose the American Society of Mu- 
nicipal Improvements, it is, as the 
place where some famous engineer- 
ing work was done under the direc- 
tion of Mr. Geo. H. Benzenberg, 
while for twenty-five years its city 
engineer, of special interest. Mr. 
Benzenberg has long been one of 
the most prominent figures in the 
country before the various organi- 
zations devoted to practical munic- 
ipal affairs, and among such men 
there is naturally a strong in- 
terest in seeing something of the 
real work accomplished under Mr. 
Benzenberg’sown hands. To those 
who attended the Milwaukee meet- 
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age 


ing of the American Society of Mu- 
nicipal Improvements there was in 
this respect no disappointment, and 
in its pleasurable features of enter- 
tainment by the « ity officials of Mil- 
waukee the visit will be memorable. 





The city is at its best during the 
summer months, when the attrac- 
tive features of a great lake, a pro- 
fusion of shade trees and the many 
pleasant nooks of a delightful sum- 
mer city are most refreshing. The 
street pavements, the water and 
sewer systems, its exceptionally 
artistic bridges, its attractive parks 
and other attributes of progressive 
urban life, were of interest to men 
who examine such features with 





SF 


better knowledge and from a more 
critical point of view than most 
visitors. Glimpses of many of these 
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LEIF ERICSON’S STATUE, MILWAUKEE. 
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features of the city are given to 
those who were not in attendance 
at the meeting in the illustrations 
which appear in this number of 
MUNICIPAL ENGINEERING. 


REPORT OF PROCEEDINGS. 


[In accordance with his reputa- 
tion for promptness, President A. 
>. Thompson called the conven- 
tion to order for the first session on 
Tuesday afternoon. Mayor 8S. L. 
Kose, of Milwaukee, delivered an 
address of welcome, expressing his 
special pleasure in meeting this 
convention as a medium of benefit 
to the city, particularly to its offi- 
cials. Milwaukee has a municipal 
league, open to its citizens without 
reference to their particular tech- 
nical ability on municipal ques- 
tions, which, among other things, 
has prepared a model charter. ‘‘I 
believe the government belongs to 
the people, and that it should be 
kept as close as possible to the peo- 
ple. In Wisconsin the legislature 
is the center of the action of gov- 
ernment. It delegates power to 
the municipalities. This is wrong. 
No charter can be adopted by a 
legislature outside of the interests 
of the city which will fit its needs. 
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Municipalities should have abso- 
lute right of home rule. 
‘‘To make improvements in Mil- 








A tl et 


Se et 


mae 


p 
= 
3 


















A PLEASANT SPOT ON MILWAUKEE 











a 


Pred 


~ 


6. ee, a es ., eee, Gee 


ae 


SE I NR a 


* 1a. 





ak ee ed 


‘ef 4 


pee - 


158 MUNICIPAL 


waukee we must first see if power 
has been delegated to the city to do 
the work, and if it has not we must 
apply to the legislature for permis- 
sion. Thus legislators from the 
country and with no knowledge of 
city conditions manage this munic- 
ipality. Under this policy the city 
is exposed to disadvantageous in- 
fluences. The state is interested 
in but three things in the city. 
First, that it should pay its proper 
share of taxes; second, that police 
laws should be enforced; third, that 
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without reference to the amount of 
water used, thus relieving the do- 
mestic user of the unequal share 
which he usually bears. The city 
pays for the water used as an ordi- 
nary consumer. The city has de- 
cided upon many small parks, 
rather than a few large ones. 

President Thompson responded 
for the society, calling attention to 
the great ‘influence which Milwau- 
kee has had in the development of 
the society, through Mr. Benzen- 
berg and others. 





CITY HALL, 


health laws be observed. Thus, for 
example, the power for the sale of 
bonds is really no business of the 
legislature 

As a preparation for the visits of 
the convention to the various in- 
terests in the city, the mayor gave 
some interesting statistics regard- 
ing its growth and the nature of 
its improvements, and their cost. 

Incidentally, he stated that there 
are now 26,000 water takers using 
meters, and from 6,000 to 7,000 
not using meters. The meter rate 
is 4’¢ cents per 100 cubic feet, 


MILWAUKEE. 


Seventeen new members were ad- 
mitted; and other applications were 
received during the day. They 
were J. H. Emigh, city engineer, 
North Adams, Mass.; L. W. Ander- 
son, city engineer, Grand Rapids, 
Mich.; G. H. Stanchfield, city en- 
gineer, Watertown, Wis.; B. J. 
Ashley, Chicago; T. F. McGilvery, 
city engineer, Duluth, Minn.; D. 
W. Mead, C. E., Chicago; G. 
Christie, mayor’s clerk, Robert 
Allison, S. Weil, W. Magley, W. 
C. Johnson, M. A. McGuire, board 
of public affairs, Cincinnati, O.; 
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E. D. Very, city engineer, Niagara 
Falls, N. Y.; Geo. A. Hotchkiss, 
superintendent water works, Roch- 
ester, N. Y.; Frank Mezerowski, 
board of public works, Milwaukee; 
E. A. Steece, city engineer, John 


\. D. THOMPSON, 
g President American Society Municipal 
Improvements, 


Sterling, chairman improvement 
committee, board of aldermen, Bur- 
lington, lowa. 

President Thompson then ad- 
dressed the convention as follows: 

During the last decade there has devel- 
oped a strong popular interest in affairs 
relating to municipalities, from which has 


sprung a demand for an improved system 
of city government that will provide an 


administration of affairs yielding a fair 
and equitable return for the enormous ex- 
penses of operation. This solicitude has 
been created largely through the efforts 
of local, state and national organizations 
devoted to the study of the various 
branches of this question, and is the first 
step necessary to procure beneficial and 
definite results. The work of this or simi- 
lar organizations depends for its effective- 
ness upon a general interest among the 
people in such matters, and it is encour- 
aging to note that never before has there 
been exhibited such a keen and universal 
concern regarding city affairs. 


Municipal questions in America are ex- 
ceedingly difficult of solution because of 
the complications involved by numerous 
perplexing features prevailing in no other 
country. The principal influences that 
render the conditions difficult are: 

1. The composition of the urban popu- 
lation, which is made up of all classes of 
every nationality, each individual of which 
has a voice in the government. 

2. The extended area of the country in- 
cludes extremes of climatic conditions, 
with the corresponding variation in tem- 
perament, involving alterations to suit 
different localities. 

3. The rapid increase in total urban 
population with the proportion of same 
to the total population of the country. 

American municipalities, therefore, have 
found it necessary to depart from the 
methods recognized in older countries in 
developing municipal systems, and no 
other feature of American government 
has been so strongly criticized by stu- 
dents of such matters. Mr. James Bacon 
in his work on the American Common- 
wealth, says: “There is no denying that 
the government of cities is the one con- 
spicuous failure of the United States,” 
while other writers and students of such 
questions have been scarcely less severe 
in their criticisms. It is doubtful if our 
methods of conducting city affairs deserve 
such strong condemnation in view of the 
circumstances controlling city develop- 
ment, but it does not require an extended 
study of such matters to indicate numer- 
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ous defects and weaknesses in the general 
municipal system and in the methods of 
administering our city affairs. 

Plans and suggestions for improvements 
have not been lacking from students, poli- 
ticians and other citizens, but they have 
not resulted in the betterment of condi- 
tions. The main reasons for the failure of 
these efforts are that a large proportion 
of such plans are devised from a theoret- 
ical, and often superficial, knowledge of 
the working conditions, and are, therefore, 
impractical, while deserving suggestions 
have lacked the support of the intelligent 
and persistent efforts of a strong organi- 
zation. 

The business of a city may be likened to 
that of a large corporation and the general 
system, together with all the details for 
conducting the affairs, must be devised by 
the practical men in charge of the various 
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branches, if proper and practical results 
are to be secured 

The operation of a railroad system is 
acknowledged to represent the highest de- 
velopment of the skillful, able, economical 
and safe administration of corporation in- 
terests. The general plan of operation is 
in use by both largé and small railroads 
with the detailed methods adjusted to suit 
each condition. This almost perfect sys- 
tem of corporation administration in its 
general outline, together with the local 
details, did not originate with the fault- 
finding stock-holder, bond-buyeror patron 
but the entire machinery to the smallest 
detail was designed, constructed and set 
in motion by the practical men in charge, 
from the general manager to the section 
foreman. 

The members of this society have been 


BLATZ PAR ae | 


placed in charge of the business of the va- 
rious city corporations, and if improve- 
ments are to be secured the plans must 
emanate from these men, having a thor- 
ough knowledge of the defects acquired by 
daily contact with the existing conditions. 
But after proper ahd satisfactory modifica- 
tions have been devised it will require ex- 
tended, united and organized effort to 
place them in operation. This society was 
organized for furthering such ends, and 
the annual conventions furnish the best 
means for consultation, education and dis- 
semination of information along these 
lines. The successes secured by the soci- 
ety in the short period of six years pres- 
ages an improvement in the more pro- 
nounced defects in the near future, with a 
later thorough reconstruction after the 
most advanced and suitable plans. 

It must not be forgotten in the consid- 
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eration of American municipal methods 
that the importance of such questions is 
governed by the number of people living 
in cities, the ratio of the urban to the total 
population, and the size of the principal 
cities. The development of cities in Amer- 
ica has been exceedingly rapid, and it is 
within a comparatively short period since 
they have been of sufficient importance to 
render the defects of government and ad- 
ministration a factor of much general im- 
portance. The rapid increase in urban 
population seriously complicates the mu- 
nicipal situation, and renders frequent 
changes of plans necessary. The ratio of 
the population in cities to the total popu- 
lation determines the importance of city 
interests, while the size of the cities indi- 
cates the number and complexity of the 
questions requiring settlement. 
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In 1790 there was 3.35 per cent. of the 
total population living in cities of 8,000 in- 
habitants or more. At this time there 
were only thirteen cities having a popula- 
tion of 5,000 or more, and none having 40,- 
000 inhabitants. The percentage of peo- 
ple living in cities increased rapidly, and 
in cities of 8,000 inhabitants or more there 
was in 1800 3.97 per cent.; in 1820, 4.93 per 
cent.; in 1840, 8.52 per cent.; in 1860, 16.13 
per cent.; in 1880, 22.57 per cent., and in 
1890, 29.20 per cent. In the period from 
1790 to 1890 the total population of the 
country increased from 3,929,214 to 62,622,- 
250, or about sixteenfold, while the urban 
population in cities of 8,000 or more in- 
habitants increased from 131,472 to 18,284,- 
385, or about 139-fold. 

These figures indicate the rapidly in- 
creasing importance of municipalities and 
the necessity for adopting the most mod- 


enjoyment, and always implies excessive 
mental activity, which is sometimes 
healthy and useful, sometimes distemp- 
ered and pernicious.” This activity has in 
nearly all instances been progressive in 
character, but there have been numerous 
instances, many of them recently, where 
the growth of a “distempered and‘ per- 
nicious” mental activity has culminated 
in deeds by the people that are a disgrace 
to the country. 

It is interesting to note that in this in- 
clination of the people to congregate in 
cities prevails in the principal countries of 
the world, many of which have a far great- 
er ratio of the population residing in cities 
than obtains in America, as shown in the 
following figures giving the percentages in 
1890 of the total population of the princi- 
pal countries living in cities of 10,000 or 
more inhabitants: England, 62; Scotland, 





COURT HOUSE 


ern methods in the conduct of their enor- 
mous interests. 

The taking of the census during the 
present year has directed public attention 
to the growth of our cities, and from the 
data available at this time it appears that 
the past rapid increase in the number of 
people going to the cities has been fully 
maintained during the last decade. The 
increase in population in the cities from 
which returns have been compiled varies 
from fifteen to sixty per cent., and it is 
probably fair to assume the general in- 
crease in city population will average be- 
tween twenty and twenty-five per cent. 

Mr. George Tucker, in writing of the 
progress of the United States in popula- 
tion and wealth, sums up the importance 
of the growth of cities in the following 
language: “The growth of cities com- 
monly marks the progress of intelligence 
and the arts, measures the sum of social 
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50; Australia, 42; Belgium, 34; Saxony, 
34; Netherlands, 33; Uruguay,31; Prussia, 
30; United States, 29; Argentine, 27; 
France, 26; China, 25; Denmark, 23; Spain, 
22; Italy, 20,and Russia a little over 9. 
These figures show the United States to 
rank ninth in this respect, while the coun- 
tries of limited area have the greatest per- 
centage of people living in cities and are 
the ones where most attention has been 
devoted to municipal matters. 

The importance and number of the ques- 
tions to be settled by a city increase with 
the size of a city, with a rapidity that al- 
most makes applicable the principles of a 
geometrical] ratio. A place of 1,000 inhab- 
itants can exist nicely without pavements, 
sewers, electric lights, garbage collection 
and disposal, street railways, conduits or 
elevated railways. But if the people from 
fifty, one hundred or five hundred such vil- 
lages be placed in one confined urban dis- 
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trict these former superfluities, together 
with hundreds of others with their entail- 
ing questions of privileges, franchises and 
regulations, become absolute necessities 
for the conduct of business and the preser- 
vation of health. New departments are 
created, offices multiply and the character 
of the city and the people undergoes com- 
plete transformation. 

This meeting marks the close of the 
sixth year since the organization of this 
society, the first association of national 
importance devoted to the consideration 
of city affairs. The printed proceedings 
of each convention show in the best possi- 
ble manner the high character and great 
extent of the work performed at the an 
nual meetings, while no small portion of 
the popular interest in city affairs through- 
out America is due to the untiring efforts 
of the officers and members along this line. 


and much of the best work has been along 
these lines. The effort made during the 
past two years to secure uniform munic- 
ipal records together with a collection of 
municipal statistics by the national gov- 
ernment, deserves the utmost encourage- 
ment, and should be continued until 
crowned with success. It has appeared 
tome much good might result by the com- 
mittee on city government devising a 
model plan for the government and ad- 
ministration of city affairs, and I would 
recommend that this question receive con- 
sideration by the new committee. 

The work of the society has covered city 
questions so completely and has been per- 
formed so thoroughly there is but slight 
opportunity for suggested improvements. 
The question of branch organizations has 
suggested itself and is worthy the serious 
attention of this meeting. An association, 


PROSPECT BOULEVARD, MILWAUKEE. 


At the time of our first meeting the ordi- 
nary citizen lacked confidence in any good 
resulting from a gathering of city officials 
which was supposed to furnish an excuse 
for a junket at public expense. It has re- 
mained for this association, by the clean 
and business-like conduct of its affairs, to 
overcome this prejudice, and prove by ex- 
ample that American public servants are 
earnestly striving to secure a betterment 
of the present municipal system. The 
society is to be congratulated upon its 
business methods and freedom from all 
intimations of junketings or waste of time. 
Many betterments have resulted from its 
efforts, and the future promises more ma- 
terial results along lines now receiving 
consideration. 

Municipal improvement is the particu- 
lar department which the association was 
organized to consider, but it has always 
embraced other legislative and adminis- 
trative functions particularly relating to 
city government, taxes and assessments, 


national or international in character, is 
necessarily confined to the consideration 
of general principles and questions of gen- 
eral interest. There is neitber time nor 
inclination to devote to the affairs affect- 
ing individual localities, which are fre- 
quently of greatest moment because affect- 
ing the interests of the community more 
directly. A proper consideration of these 
questions can only be accomplished 
through the medium of local organiza- 
tions. If such local organizations were 
operated under a central directing power 
their effectiveness would be materially in- 
creased while the central organization 
would be strengthened in number and in- 
fluence. I would consider it good policy, 
therefore, for this seciety to organize dis- 
trict or state branches with annual gath- 
erings to promote the work undertaken in 
the interests of municipalities. 

It seems probable that the influence of 
the society might be somewhat strength- 
ened and extended by the removal of cer- 
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tain restrictions now in force relating to 
the eligibility of certain individuals to be- 
come members. Such membership is now 
limited by the constitution to persons who 
have charge of, or supervision over, or are 
employed, as consulting engineers, on any 
public or municipal department work. 
This stipulation bars those persons deeply 
interested in city affairs, but who may not 
be connected in any manner with a de- 
partment of the city. It would appear 
wise to modify the membership require- 
ments to admit all persons of proper 
standing who are interested in municipal 
affairs 

An earnest effort has been made the 
past year to promote the interests of the 
association and secure the affiliation of all 
cities in America interested in such work. 
To this end circulars and pamphlets giv- 
ing full information regarding the society 
were printed and distributed, while the 
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The secretary, D. L. Fulton, re- 
ported his receipts for the year, 
showing a heaithy condition of the 
society, and also showed the inter- 
est taken in the society by those 
not already connected with it.: 

The treasurer, F. J. O’Brien, re- 
ported receipts of $770, which had 
been expended with the exception 
of $43, in printing report, advertis- 


ing matter and stationery. The 
financial condition is very satisfac- 
tory. More has been spent in ad- 


vertising its work, by way of cir- 
culars and letters, than ever before, 
evidently with good effect. Its good 





GROTTO IN FOREST 


United States and Canada were divided 
into districts, each of which was placed in 
charge of a member to develop an interest 
in our work. The results of such work 
may not appear during the present year, 
but it has certainly been very beneficial, 
and should by all means be continued. 

My efforts in all matters relating to the 
interests of the society have been warmly 
seconded by the officers and members. | 
desire to thank the officers and members 
of committees for their support and also 
to particularly express my obligation to 
the local Milwaukee committee, to those 
members who so willingly assumed charge 
of the districts for promoting the interests 
of the society and to the authors of the pa- 
pers to be presented at this meeting. 
Whatever success may attend this meeting 
is due to the local committee and the ready 
and hearty co-operation of the members 
and officers and their willing assumption 
of the duties requested. 
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work needs but to be known to be 
appreciated and its benefits desired 
by other municipalities. The ex- 
ecutive committee reported its ap- 
proval of the secretary’s and treas- 
urer’s reports. 

The report of the special com- 
mittee on municipal data was pre- 
sented by the chairman, Charles 
Carroll Brown,consulting engineer, 
Bloomington, I[1l.; that of the spe- 
cial committee on municipal statis- 
tics, by the chairman, August Herr- 
mann, president of board of water 
trustees, Cincinnati, O., and a pa- 
per on ‘‘Uniform Accounting and 
National Municipal Statistics’’ 
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was read by M. N. Baker, New 
York. These three articles, given 
in full in this number, take up 
different parts of the same subject. 

A few minutes remaining, a pa- 
per on ‘‘Methods of Testing Cement 
for Municipalities,’’ by Horace An- 
drews, city engineer, Albany, N. 
Y., was read. 

The report of the committee on 
street paving, by the chairman, 
Geo. W. Tillson, principal assist- 
ant engineer, department of high- 
ways, borough of Brooklyn, N. Y., 
and his paper on ‘‘The Construc- 
tion of Standard Asphalt Pave- 


ladies added much to the enjoyment 
of the occasion. Milwaukee added 
to its reputation for ability in tak- 
ing good care of visitors at con- 
ventions in all respects, and the 
weather was all that could be de- 
sired. 

At Wednesday morning’s session 
a paper on ‘‘Sewage Disposal and 
Water Purification’’ was presented 
by John N. McClintoch, C. E., of 
Boston. 

In the discussion Mr. M. N. Ba- 
ker stated that the first septic tank 
was described in French papers in 
the early seventies and patents had 





PARK AT WATER-WORKS, MILWAUKEE. 


ments,’’ were moved forward from 
Wednesday morning and read, the 
business of the convention promis- 
ing to take all the time at its dis- 
posal. 

The ladies attending with mem- 
bers were given a carriage ride to 
the National Soldiers’ Home and to 
Whitefish Bay during the afternoon 
session, and they were joined at the 
latter resort at 6:30 by the members 
of the convention. A surprise in 
the form of a banquet here awaited 
them, and contributed much to the 
sociability of the convention. This 
seems to be the proper place for such 
a function. The presence of the 


all been anticipated. This brought 
the statement from Mr. McClintoch 
that the company which he repre- 
sents claims patents on double 
filtration, on combinations of sep- 
tic tank with single filtration and 
with double filtration, but their 
claims had not yet been passed up- 
on by the courts. ‘The general dis- 
cussion indicated that partitioned 
tanks caused deposition of sludge 
in the first tanks, the amount di- 
minishing in each successive tank, 
but that properly designed tanks 
would cause complete bacterial ac- 
tion, thus eliminating practically 
all the sludge. Mr. Cappelen asked 
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why the mixture of garbage with 
the sewage in the septic tank would 
not result in the disappearance of 
the garbage. Noone could report 
any actual experiments, but Mr. 
Thompson suggested that the de- 
composition of the garbage should 
take place first, thus making the 
entire process too long. 

Mr. Fisher’s paper, on ‘‘Standard 
Medina Stone Block Paving,’’ was 
read by the author. 

Attention was called in the dis- 
cussion to the inequity of requir- 
ing guaranty from the paving con- 
tractor for settlement of trenches 
for which he was not responsible. 
A careful reading of Mr. Fisher’s 
paper shows that his solution of 
the problem is a practical one, 
placing the responsibility where it 
should rest. Mr. Fisher considers 
Medina stone pavement preferable 
to granite at the same price. 

New members elected were: J.N. 
McClintoch, Boston; J. M. McCar- 
ty, street commissioner, Birming- 
ham, Ala.; H. C. Newcomer, cap- 
tain of engineers, Washington, D. 
C.; A. R. Bradley, commissioner 
of public works, Cleveland, Ohio. 

The afternoon was spent in a 
profitable visit to the plant for 
pumping flushing water from the 
lake into the Milwaukee river to 
dilute the sewage discharged into 
it and carry it out into the lake; 
to the pumping station; to a num- 
ber of small parks of the city, and 
to the public library. 

At the evening session papers 
were presented by G. Bouscaren, 
Cincinnati, on ‘‘Filtration of Wa- 
ter;’’ on ‘‘Standard Granite Block 
Pavements,’’ by Josiah Briggs, 
New York City: on ‘‘Standard 
Brick Pavements, by E. A. Kemm- 
ler, Columbus, O.; and on ‘‘The 
Value of Chemical Tests for As- 
phalt,”’ by W. H. Broadhurst, 
New York City. 

Niagara Falls was selected as the 
next place of meeting. 





















The 


elected: 


following officers 


PresipEnt—R. E. McMath, St. Louis. 
First Vice-Presip—ent—Bernard Saun- 
ders, Toronto. 


Seconp VicE-PrREsIDENT—E. A. Fisher, 


Rochester. 
THIRD 
Mason, New Bedford. 
CHAIRMAN FINANCE ComMITTEE—Will B. 
Howe, Concord, N. H. 


The program .for the sessions on 
Thursday embraced the report of the 
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were 


Vicge-PresipEnt — John L. G. 
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in Sewage Purification in Eng- 
land;’’ E. A. Hermann, sewer com- 
missioner, St. Louis, Mo., on 
‘Sewage Purification;’’ Dr. W. C 
Bennett, chemist, health depart- 
ment, Milwaukee, on ‘‘Milk Sup- 
ply of Large Cities and Milk In- 
spection.”’ 

The program for the following 
sessions also embraced the report of 
the committee on city government 





R. E. MceMATH, St. Louis, 


Newly-Elected President of American Society 
of Municipal Improvements. 


Robert E. MeMath, of St. Louis, the newly-elected president of the society, was 





graduated from Williams college. He was born in Seneca county, N. Y., in 1833 
From 1859 to 1862 he was deputy surveyor of St. Louis county, Mo.; from 1862 to 1865 
he was a member of the United States coast survey corps, and in the last-named 
year assisted in running the transit route across Nicaragua. From 1866 to 1879 he 
was a member of the United States engineer corps and had charge of the improve- 
ments of the Mississippi river from the mouth of the Illinois to the mouth of the 
Ohio river. He made a special study of reservoirs for the Mississippi. From 1880 
to 1883 he was a member of the Mississippi river commission; from 1883 to 1891 a 
member of the board of public improvements of St. Louis. He has been twice elected 








president of this board, which position he now holds. 


committee on sewerage and sanita- 
tion by the chairman, W. K. Eld- 
ridge, C. E., Lafayette, Ind.; to- 
gether with papers by Kenneth 
Allen, of Baltimore, on ‘‘The Bal- 
timore Sewerage Problem;’’ Chas. 
B. Ball, plumbing inspector, Wash- 
ington, D. C., on ‘‘Sanitary Plumb- 
ing in Publie Schools;’’ Gilbert J. 
Fowler, superintendent and chem- 
ist, sewage disposal works, Man- 
chester, Eng., on ‘‘Recent Progress 





and legislation, by R. E. MeMath, 
chairman, and ‘City Govern 
ment,’’ by F. W. Cappelen, Minne- 
apolis, Minn.; report of the com- 
mittee on review, by Geo. M. Ames, 
Grand Rapids, Mich., chairman; 
report of the committee on taxation 
and assessment, by Aug. Herr 
mann, chairman; report of the 


committee on park development, 
by Prof. A. N. Talbot, chairman; 
‘Tree 


Planting on Streets and 
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Boulevards in Large Cities,’’ by E. 
©. Lydon, secretary Milwaukee 
park board. 
Most of the papers appear in full 
in this number of MunicipaL En- 
INEERING, but others will be pub- 


ished hereafter. 


ME OF THE PEOPLE WHO WERE 
PRESENT. 

The register on the second day 
showed the following persons were 
in attendance, although others were 
ex pe ected later 


ALLEGHENY, Pa.—D. L. Fulton, superin- 
tendent of highways and sewers. 





CLEVELAND, On1o—Arthur A. Bradley, 
commissioner of public works. 

CoL_umBus, Oun10o—E. A. Kemmler, assist- 
ant city engineer. 

Concorp, N. H.—W. B. Howe, city engi- 
neer. 

Du.utra, Minn.—Thos. F. MeGilvery, city 
engineer. 

GRAND Raprips, Micna.—Jos. Emmer, 
board public works; L. W. Anderson, city 
engineer. 

INDIANAPOLIS, IND.—W. P. Cosgrove, Mu- 
NICIPAL ENGINEERING MAGAZINE. 

LAFAYETTE, INp.—W. K. Eldridge, C. E. 

MitwavKkEkE, Wis.—G. H. Benzenberg, 
consulting engineer; Frank Mezorowski, 
board public works; D. B. Bush, V. J. 
Schoenecker, Charles J. Poetsch, E. M. 
Schnengel. 

MINNEAPOLIS, Minn.—F. W. Cappelen, 
consulting engineer. 











GRAND BOULEVARD, MILWAUKEE, 


BIRMINGHAM, AI s.—J.M.MecCarty, street 
commissioner; Julian Kendrick, city engi- 
neer 

BLooMINGTON, ILL.—Charles C. Brown, 
‘onsulting engineer. 


s0ston, Mass.—J. N. MeClintoch, C. E. 


Bur.Lineton, lowa—Emmet Steece, city 
engineer 
Cincinnati, O.—Aug. Herrmann, com- 


missioner water-works; G. Bousearen, chief 
engineer water-works; C. T. Christie, may- 
or’s secretary ; W.B. Melish, commissioner 
water-works; M. F. Freiberg, commissioner 
water-works ; C. M. Holloway, commission- 
er water-works; L. Markbreit, commis- 
sioner water-works; Robert Allison, board 
public service; Sam Weil, Jr., board pub- 
lic service ; Wm. Magley, board public serv- 
ice; Wm. C. Johnson, board public service ; 
M. A. MeGuire, board public service. 

CHampaiGn, [Lu.—A. N. Talbot, coneult- 
ing engineer 

CuicaGco, Inu.—D. W. Mead, civil engi- 
neer; B. J. Ashley, consulting engineer. 


NASHVILLE, Tenn.—J. L. Kennedy. 

New Beprorp, Mass.—John L. G. Mason, 
board public works; Wm. 8S. Cook, clerk 
board public works. 

New York, N. Y.—M. N. Baker, Engin- 
eering News 

NraGara Fauus, N. Y.—E. D. Very, city 
engineer. 

Nortu Apams, Mass.—John H. Emigh, 
city engineer. 

Osweco, N. Y.—F. J. O’Brien, superin- 
tendent public works. 

Peoria, Itu.—A. D. Thompson, city en- 
gineer ; Joseph Elder, commissioner public 
works. 

Rocugester, N. Y.—Geo. A. Hotchkiss, 
superintendent water- works; E. A. Fisher, 
city engineer. 

Sr. Lours, Mo—R. E. MeMath, presi- 
dent board of public improvements, and E. 
A. Hermann, sewer commissioner. 

SuesoyGan, Wis.—C. N. Boley city en- 
gineer. 
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Toronto, Ont.—John Jones, street com- 
missioner; C. H. Rust, city engineer. 

Wasuineton, D. C.—C. B. Ball, plumb- 
ing inspector; H. C. Newcomer, captain of 
aa Wm. C. Woodward, health of- 

cer. 

WarTertown, Wis.—G. H. Stanchfield, 
city engineer. 

Wi_mineton, Det.—Harvey J. Wiley, sec- 
retary street sewer department; Frank 





F. J. O'BRIEN, OSWEGO, N. Y.., 
Treasurer American Society of Municipal Im- 
provements. 


W. Pierson, street commissioner; Edward 
F. Kane, plumbing inspector; Leslie V. 
Christie, assistant secretary street and 
sewer department ; James D. Carter, direc- 
tor street and sewer department. 


NOTES. 
Among the faithful members of 
the society present at the meeting 


were former City Engineers Ben- 
zenberg, Brown and Cappelen, 
whom the vicissitudes of politics 
have relegated to private life. Mr. 
Benzenberg was continued in office 
for twenty-five years, without refer- 
ence to the city’s political changes, 
but finally a Jacksonian adminis- 
tration concluded that the office be- 
longed to the successful party. Mr. 
Benzenberg is to be congratulated 
upon his change of occupation, for 
he is now in better, and doubtless 
more lucrative, employment as a 
consulting engineer. Messrs. Brown 
and Cappelen have had shorter ex- 
perience as city engineers, but would 
doubtless make similar reports. 
Municipal work is not attractive, 
except as a method of securing 
some valuable experience, under 
present methods of control and 
rates of compensation. 

J. L. Kennedy, former treasurer 
of the society and president of the 
board of public service in Nash- 
ville, Tenn., also looked in upon 
the convention. He also has with- 
drawn from the field of politics in 
municipal works. 

Twenty-seven cities were repre- 
sented in the first day’s sessions by 
members of their municipal depart- 
ments or by consulting engineers 





LAUDERDALE LAKES. 
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on municipal works residing in 
them 

In the discussion of Mr. Tillson’s 
paper on ‘‘Standard Asphalt Pave- 
ment,’’ it was shown that the stand- 
ard so far, as gutters for asphalt 
pavements, is some harder material. 
Peoria uses an 18-inch cement gut- 
ter,combined with curb. Minneap- 
olis uses a 3- to 4-foot gutter of 
paving brick. Toronto uses cement 
concrete, 18 to 24 inches wide. 

Mr. Herrmann proposed an im- 
portant amendment of the constitu- 


REPORT OF COMMITTE 


> 
B / e ('oarro Brown. 


| 4 


tion by adding the words, ‘‘or any 
person of good standing who may 
be interested therein,’’ to Article 
[1, and making the other changes 
necessitated thereby. This amend- 
ment was adopted, and will doubt- 
less tend to increase the member- 
ship of the society. The change 
was made desirable by the number 
of competent workers in fields ad- 
jacent to that of municipal officials, 
who were excluded under a strict 
construction of the constitution. 


ON MUNICIPAL DATA. 
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LAYTON ART GALLERY, MILWAUKEE. 


1airma f 
l pre nt t ip] 
hi r YX 
< ir 
T f rim 1 
ns =u I is = I 
4 ear ig col 1 
personal Seasons «ye 
t serve, a second has 


withdrawn from the sa fety, and 


ission to chis particular part of the sul 
ct. Mr. M. N. Baker presents a paper 

the larger questions related to that in 
irge of this committee, whica throws ad- 


ditional light upon it. 

There has been a strong movement among 
the theorists in municipal government, and 
some efforts among practical managers of 
municipal details, toward uniformity in all 
lines of municipal activity, from uniformity 
in charters, as proposed in the municipal 
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program recently issued by one of the so- When we consider the details of municipal ; 
cieties engaged in the study of municipal government these differences in method f t 
7 problems, to uniformity in methods of pre procedure seem to be relatively of m 
senting information in annual reports, as importance, and changes to any propos 
formulated to-some extent in the reports uniform system seem in some cases 
of this committee These efforts all ha‘ ill but impossible Perhaps in some 
the same original basis. Our systems of they are impossible until, by tl l 
: municipal government have, almost with- of the uniform system of city governm 
t out exception, developed in a haphazard proposed, a complete revision of met} 
way with only such advances toward f manipulating details is force 
ientific organization and control of co officials. Some exceptional cases wi 
litions as have been made from tim t found i ittempting to apply any prop 
time when competent and public-spirited iniform method of accounting or re 
men have been placed in position to insur inder the present conditions | 
the application of their theories t the fact that such cases are except 
forms of government in the municipalitl I in argument to aid in impr 
in which their interests lie. The infrequent general form of government of 
combination of competence public spi! The ideal system of accounting, tl 
power and honesty in this portion of the form of report, is the one which eg 





DEUTSCHER CLUB, MILWAUKEE 


tite Brees 








il field makes these 1dvan¢ t information né sar J 
idic and liable to reversal, but the f t terested citizen to tras the rog! d 
mains that they are made money he pays i taxes throug! & 
The economic development of the yuntr partments of the city 2 rnn é 
has reached such a stage that the uni rs nally disappear 1 ‘ § 
xtravagance in municipal operation is d to form an estima : 
ognized, and the necessity of « king with which it is n P 4 
is daily becoming more apparel T} ‘ mparisons witn th sates t ‘j G 
S ssful applicatior yf the mor d with those in other n # 
d ideas in municipal government There are two reasons for tl . 
few instances leads the political ¢ s ems of accounting ar I ! ! 
mists to hope that they can be ext l tain to these ideals. One is the di 
to other cities. Difference in physical f the svstem by persons ig 
ditions, in ideas of the relations of stats principles f accounts. This fr 
ind municipal government, in forms f ir in the smaller municipalities 
procedure as crystallized in the develop continued as they become larger 
ment of the various states, have been ex second, the impossibility, under sucl 
ises for refusal to consider changes in tems of recording expenditures n 
methods of procedure, but, after all, the pessible for dishonest officials t 
fundamental principles of government re own pockets or those of their party f 
the same in all states, and the latest pr without fear of detection, or at le 
grams of municipal progress are in such punishment 
form that most of these superficial differ- Uniformity in municipal reports is m 


ences can be ignored. more nearly possible of realizatior har 
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of the New England Water Works Associa- 
tion, and used by a dozen or so of water 
works superintendents in preparing their 
reports. They are so only because they cov- 
er more ground and cover it more thorough 
ly. And they are made so because experience 
collecting and comparing data from vari- 


ous cities has definitely shown that the 
greater detail is necessary in order to meet 
the legitimate demands of enginee! and 


others in investigating the questions ar 
ng in the financial and technical manage 
Schedules 6, 7, 10, 12, 13 are comparativ« 
statements, of which three are mad po 
e data given in the other tables for su 


cessive years, and the other two, 10 liz 
go somewhat more into detail in pu! g 
records or consumption of water The ba 
ance sheets of Cincinnati and Erik ure 
simply suggestions, deemed of ifficient 
interest to warrant  presentatior They 
contain no information not contained in the 
other tables No system of water works 





would use all the tables. They are intend 


eda to cover as near! as possibls ill condi 
ys, and selections must be made | the 
individual superintendents of the t ‘ 
suited to his parti system AT cam 
ination of Mr. Wr s tables w how 





that they call for all the informat 


tained in the even primary sched of 
this report ind also for considerable dé 
scription of daetal ot const! ct I 


ment, ete., which should be con 


the official reports of new construct 


ire not subject to material change f1 
r to year and therefore ure 
in schedules for annual reports The rst 


schedule of the committee’s repor 


tai summary f such informatio ref 
erence to be made to such detailed ds ri 
tions wher additional informatio i ré 


quired The greater detail of Mr. Wright's 


schedule in these general matters l 
visable in a single investigation like } or 
in a census inquiry, made once in ter 


4 practical application of on 


r! Cost of Pumping was n 
t e comparing the cost in a n 

ies for a number of years, printed in the 
proceedings of the Ill. Soc. Eng. and § 
1899. This form is based upon on 
Mr. E. Kuichling, when chief eng ! f 
the Rochester water board, some eal igo 
i i Similar investigation It has t 3 
twice demonstrated its value The reat 


or involved in reducing the dat 

the reports of the cities nam« the 
tables to the uniform standard required for 
them demonstrates the _ differe: 
methods of accounting, and the fact that 
it could be done demonstrates the possi 
bility of securing uniformity in reports ever 
with material differences in methods of 
accounting. The impossibility of construct- 
ing similar tables for many cities whose re- 











ports were at hand show the need for the 





adoption of uniform schedules for reports 













































that those cities having defective forms 
may have expert guidance in correcting 
their many errors of. omission and the 
smaller number of errors of commissio1 
In a commercial way an effort toward 
formity of accounting has been made 
the company publishing Municipal Engineer 
ing Magazine. As a result of a competition 
instituted several years ago for the best 
forms of keeping water works a‘ 

this company devised a system of 0k 
and cards for keeping the records of the 


smaller water works companies ul ha 
placed the system on sale, with the 1 ilt 
that a large number t W ( “ t 


inies are now USInNE£ 


of accounts. The schedules presents 











this committee can be filled wit ft 
culty from these books. A similar 
tion by the same company for « 
lighting plants has just been held 
committee hes had an opportunit 
the forms presented. The failure to 
an expert in this line as a member 
committee has prevented the preser 
of schedules for reports 
Too strong emphasis 
the necessity for the adoptior 
ithority of proved 
form reports. It is not pr 
than one or two citi f 
chedules that could b é 
mm extra W Mk rrangel 
nation of iter ] agit 
formity hes shown thi ind th 
yf the loptio f rm 
( rages th 1S¢ f a t! ! 
Nay peen preposed int I 
weight « mor thorit ‘ ‘ 
nsiderable labor is n¢ 
r the methods of keeping ' 
ged. This is tura 
é nge might ect ur "A 
horitative I ‘ 
Mhi Dro as ; 
e tl ' r works sche 
the t » W er wot! 
r probat le sO I y 
t the schedul re y 
! exh stive. TI re ? 
resented the neal . 
ould be « iined in tl v 
n at tl ime the wer ! 
Y wa t get wi l V 
tl chedule n complet 
all the ithor poss 
‘ I a irtme! lO l 
heir iccey ‘ by cor é 
iscussion. The adv¢ te 
ounting, uniform charters, « W 
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orts, to which this committe 





stricted. This part of the work <« 
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THE CONSTRUCTION OF ASPHALT PAVEMENTS. 


we are more likely to secure the interest First—That a special committe 


and active co-operation of the Department 
of Labor than of the census bureau in the 
work we desire to accomplish; that it will 
probably be much easier to secure the 
slight amendments and the appropriations 


for the ensuing year 
Second—That the commit 
pointed, shall at once ce 

similiar committees appointed 


from congress necessary to put the Labor ean Society of Civil Engi 
Department in a position to undertake the with the sec retary of the N 
work than to secure the establishment of pal League, and such othe 
a permanent census bureau with suitable may have alread been 
enlargement of its scope and the necessar subject 

ippropriations; and that we are more likely Third—That this committe« 


to secure the doing of the work in a thor- 
uugh and scieytific manner by the 1] 01 
Department than by the census 


directed to call the attentior 
evoted wholly or ir part 


< 





subject be again appointed by 


the 
tee 
)-Ope! 
leer 
ition 


iffairs, having their ant 
ment during the ensuing veal 
[ shall be glad to have your further ind request them to appoint sim 
views on the subject If, after mature mitt 
sideration, it is thought best to direct ou Fy That this committ 
efforts to the ag ge eee of Labor, I am rec to communicate with 
ot the opinio that wrsol l nterview 
with Se te whi h the h sone caeibnes MENT Sf Sanee owetve te 
; , the laws that may be nec 
be discussed, the necessary amendments : : 
the present law formulated ne oe renee 
imount congress should be asked t p- Your committee also re 
propriate determined pon, would fter a conference with the ¢ ” 
ickest and most certain way of eg ne of Labor, or the committe 
this movement started If we are other organizations, it 1s 1 
mplish anything with the next é ion that congress be appealed , 
- congress, there is no time tuo be dditional legislation, that the 
Your committee is of the unanimo n- mittee should be directed to 
that the matter should not be dri various members of the — 
this time, but that renewed efforts bs with a view of having h a 
made to secure the results desired the indorsement of their respectiv 
While it is true that a numbet palities to any memorial tha 
states have taken this matter ) nd ifter be presented to congre 
ted laws pertaining thereto, no tw if ect. All of which is resp 
them seem to have the same laws, and the mitted for your considerati 
result will be that no uniform statistics wi August Herrmann, Chmr ‘ 
ever be secured until it is done \ D. Thompso: Peoria ] 
systematic and uniform manner the Chas. C. Brown, bloomingt 
government Dr. W. C, Woodward, Was 
In conclusion your committee mak t M. R. Sherrard, Newark, N. J 


wing recommendations 


THE CONSTRUCTION OF ASPHALT PAVEMENTS. 


Bu George W 7 SO} M. Am. Soc. C. EB. 








Just thirty years go the firs ispha transmit the load 
pavement was laid in this count! t New sustain the weight 

rx, N..¢ At that time nothing was k Ww Pavements ha\ bee 

f the durability or the proper methods o ive success over W 
construction of a pavement of asp! t \ and R k ‘ 
great man experiments and \ ta ! | 

l in laying such pavement <« ng tnat ement base ropes 

ext fifteen years, actual records hickness, according 

kept of the methods employed, so that t for ll conditions 

ilations could be arrived at as t however, to enter 

proper construction At the present til the onstructior 

however, the irregularity of laying hat will be the same 
phalt pavement has been standard I ter 
one can say, with comparative ert t ‘he origina spl 

what is the best method of construct wearing w i 
In order to make a good asphalt } I t shior coat yne-half 
the material should be good; it sl d be Phe shion coat w 
properly mixed, and well laid om a g i l the wearing coat ther 
foundation. id not give genera tisf 
Although all pavements requiré Zo base contained mois 
foundation, with asphalt it is absolut é the escaping steam lift 
sential, as the asphalt itself has no inherent from the concret form 
strength but simply serves as a cushion t it was difficult to mak I 
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many cases to pre- bisulphid, is ynsidered asphaltene The 


; 
i ent from slipping on the former is the active and valuable part of 
his difficulty it the product while the latter is of no par- 


l 
i 


ret This Whether an asphalt is suitable for a pave- 











} re Cone’ 
broke tor iy n t r not is hard to determine by any 
neter yw ha é i tior whether chemical or physic- 
. } i te mesh silev¢ i All bitumens do not make good pave- 
b isphaltic ce A practi common-sense method 
! iid of differer if testing a new phalt, while perhaps not 
biect is 1 ific. would be to take some standard 
n t proper, but t ik Ly l or. Bermudez, ane 
4 ! n onnes h mak care ] hvysical and chemical ex- 
, ‘ rete the le st m tion & ite d then makes imliar ex-~ 
is is ifficien oO i ea pha and 
: er ind mY re ts his Ww proba- 
tl yresen . M 1 | I ined n tisfactory 
hinder co ne isions regarding the new asphalt, but 








rO. W. TILLSON, M. Am. Soc. C 


( ttee on Street Paving 





vyearing ce h 

1 hat an asphalt pave nee al can demonstrate whether 
concrete with the ! is enough difference between the two 

held together by the t e worthy of practical consideration. The 

I A halt itself ma rdness of I isphaltic cement is im- 
natur bitumen, or rtant Th ynsistency is brought about 

I itumen in a the flux It should be of such a nature 


to give a pavement that will not becom: 
1 by too soft in hot weather, and one that will 
be so hard as to crack in cold weather. 


i } ten rr. as some choose To get the mean between the two is im- 
ind inert properties. That portant, and sometimes difficult. The exact 

th bitumen which is soluble in consistency of the cement is tested by 

I the generally considered t« machines, one made by the late Prof. 


be petrolene ind the remainder, or the Bowen and the other by Mr. A. W, Dow, 
tit olubl n chloroform, or carbon- the present inspector of asphalts and 











cements in Washington. While differing in 
detail and in numerical results compara- 
tively, they are probably of equal merit. 
They are both based on the principle of the 
amount of penetration shown by a needlé 
weighted with a certain amount and rest- 
ing on the asphaltic cement for a given 
length of time. The cement must be kept 
at a regular temperature, and 72 degrees F. 
is generally taken as a standard. The 
cement is maintained at this temperature 
by being kept in water of 72 degrees. Th 
mixture for the wearing surface is mad 
of sand, pulverized mineral matter, and th: 
asphaltic cement just described. 

There is considerable difference in the 
opinion of asphalt contractors as to what 
size of sand gives the best results, some 
favoring one that is fine and others one 
that is coarse. It does not seem, however 
that the exact size of the sand is so im 
portant as it is that it should be even! 
graded so that the voids be as small as po 
sible A sand whose largest particles wi 


just pass through a ten-mesh sieve, and 


grading from that down to dust, will give 


good results. The sand, however, should be 
of hard, sound mineral matter, free from 
iny organic substances whatever, and the 
gradations should be even and regular 
On account, however, of the difficulty of 
obtaining such sand as above described the 
mineral matter is adde@ to assist in the 

ing of the voids. It is a well-known fa 
that in all of the concretes wher the 
aggregate is of a hard, durable materia 
the less the amount of voids, the more solid 
and complete will be the mixture, so that it 
is important that the amount of mineral 
matter be properly regulated, the exact 
amount being determined by the character 


of the sand. It should be so ground that it 


1 


will all pass a 30-mesh sieve and 80 per cent 
of it should pass one of 100 mesh. This 
mineral matter when first used was always 
ecarborate of lime. This probably aros« 
from the fact that the rock asphalts of 
Europe are formed of limestone, and it was 
supposed that by the use of the carbonaté« 
a substance approximating the BPuropean 
pavements would be obtained. This would 
probably be so if the temperature of the 
mixture was 1,200 degrees or 1,400 degrees, 
as it would require at least that heat to 
allow the carbonate to become impregnated 
with the bitumen. It is probable, however, 
that the action of the powdered mineral 
matter is mechanical rather than chemical, 
and pulverized silica has been used to a 
certain extent with good results. It is, 
however, more expensive than the car- 
bonate of lime, and for that reason not 
used to any great extent. Besides assisting 
in filling the voids the carbonate of lime 
also makes the pavement harder. The 
amount used varies, but ranges from 6 to 


10 per cent. The exact quantity of asphalt 
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to be used must depend entirely upon the 
amount of contained bitumen. Refined 
Trinidad contains about 55 per cent 
Alcatraz 8) and Bermudez % of bitumen 
and when it has been decided how much 
bitumen is required in the pavement, know 
ing the quantity in the asphalt, the propor 
tions can easily be calculated. At the plant 
the sand is heated to a temperature of 
about 40 degrees, when it is dumped into 
the mixing box, the carbonate of line added 
at once, and after a little mixing the 
asphaltic cement is also added, the entire 
operation of mixing consuming about 1% 
minutes. 

The asphaltic cement for th bindel 
generally somewhat softer than the wea! 
surface, having from 25 to 5 per cent. n 

x added in the mixing The cem 
are mixed together in about the pro- 

portions of twenty gallons of cement 
bic yard of ston It is then hanled t i? 


street and laid so as to produc 


The wearing surface is next spre 


the binder in such quantity as will pr 


the required thickness The exact dept} 
btained more by the idgment 

rakers than by any actu m I 

houg! is a rule, 2% inche ’ 

material will compress to 2 inche 

thorough consolidat.on After being I t 

from the cart the material should 

smoothly and ev ly and et I i 

mps, when it should be lightly 1 ‘ 
hand roller, and then covered wit! 

coating of hydrauli ement Anotl 

of about five tons’ weight should follow 


give the initial compression, and t! 
vement be given its final comp! 


er weighing not less than t 


250 pounds per inch of width. TI 

the different rollers is to give the mp 
siol y degrees, so that the weight 
ipplied vertically in all cases If 


heavy roller be used at first the mat ~ 
pt to be pushed ahead rather 

pressed vertically, and a1 neve 
produced which is very hard to be sn 

jut by subsequent roll:ng. The rollins ! 

be carried on continuously until tl 
consolidation is brought about engthwise 
of the street, at first, and crosswis« 
agonally whenever the width of the 1 
way will perm:t. .The amount of rolling re 
quired depends a good deal or circun 
stances, but the rollers ibove describe 
should have no difficulty in consolidating 
under ordinary circumstances, 2,000 squa 
yards in ten hours 

The material should be brought t the 
street at a temperature of not less than 
2) degrees and 280 degrees or 300 degrees 
are even better, especially if the tempera 
ture be cold, as the consolidation must be 
brought about before the material has be- 
come cooled. At just what temperature the 
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nent should be it there is more decay in the gutters than 


it has not been the street he advantage of having the 
th has bee re street paved with asphalt will offset 
ns it is ge I small extr cost of repairs in the gui- 
Vhile s It rde vent however, the 
nperatul on of Ww ! Ss mucl is possible, a 
in the gutter bout one foot wide is 
leg! ed: wit! i | tic cement and ironed 
v he ot smoot! w irons The object of this 
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‘ ! water wl ro the xidatic 
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_ all W. H. BROADHURS!1 
, ; Asphalt Chemist, Brooklyn, N. Y. 


reinbetor ‘ rib rtair definite requirements 
wate : be violated to any great ex- 
= Nor r t 

. provided the mixture be tested from 
‘ Zot adeeg?r 
: 1 wit} » ad throughout the course of the 

} val work 

in nine (* Asphal rfac mixtures may be regard- 
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@d as composed of but two ingredients—ce- 
mentitious bitumen and mineral particles 
(sand and mineral dust) graded from coarse 
to fine so as to reduce the per cent. of voids 
to a minimum. In examining these mixtures 
the points to be considered are the quantity 
and quality of the contained bitumen, and 
the size and quality of the mineral parti- 
cles. An asphalt pavement as laid should 
never contain less than 9 per cent. of bi- 
tumen soluble in carbon bi-sulphide or 
chlorofrom. Any less percentage seriously 
limits the life of the pavement. Contractors 
who have long-time maintenance contracts 
generally use a fine sand and all 10 per 
cent. or more bitumen. In other cases where 
future economy is not an object, the mix- 
ture is quite likely to run dangerously near 
the 9 per cent. limit, and this is quite char- 
acteristic also of the short-sighted policy 
of some contractors who lay asphalt under 
a ten-year guarantee. 

The quality of the contained bitumen is 
the second point to be determined and 
should always be considered in connection 
with the consistency and quality of the as- 
phaltic cement before it is mixed with the 
sand. The following procedure is recom- 
mended: A sample of asphaltic cement 
should be taken from the “works” from 
day to day and its degree of consistency 
or penetration determined by use of a pen- 
etration machine. An equal amount of bitu- 
men (about five grams) is then to be ex- 
tracted with chloroform from both the as- 
phaltic cement and the pavement mixture 
taken from the street, the solvent thor- 
oughly evaporated in each case under the 
same conditions and the degree of penetra- 
tion of the bituminous residues determined. 
That from the street mixture will be hard- 
er according to the degree of heat to which 
it was subjected when spread on the sand. 
It is readily apparent that the character of 
the bitumen may be greatly altered by ad- 
mixture with overheated sand. The treat- 
ment which these uncertain asphalt hydro- 
carbons are required to undergo at this 
stage in the manufacture of the mixture, 
is a severe test even at the usual tempera- 
ture of 325 to 360 degrees F. Each sand 
particle becomes coated with a thin film of 
asphaltic cement which is constantly ex- 
posed during mixture to the air. If these 
sand particles reach a temperature of 350 
to 450 degrees F. or higher, caused by 
overheating in the drums, a part of the 
asphalt oil, or “active bitumen” is driven 
off and another portion probably converted 
into “‘asphaltene.’’ The percentage soluble 
in petroleum naphtha of the pure bitumi- 
nous matter in the cement will therefore be 
considerable less after it has been mixed 
with overheated sand. The petroleum- 
naphtha-soluble content of the pure bitu- 
minous matter in the cement before and 
after mixing will therefore give us consid- 


erable information as to how far the bitu- 
men has been changed in fhe process. The 
writer recently examined samples of a sec- 
tion of pavement which worked very stiff 
when laid, and which was presumed to have 
been overheated. The petroleum naphtha 
and chloroform extractions gave the fol- 
lowing results: 
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Asphaltic Cement from 
* Works” --| 98.12 80.29 19.7 
Paving Mixture No. 1 11.01 73.75 26.25 
(Taken from street.) 
Paving Mixture No. 2. 9.42 64.96 85.04 
(Taken from street.) 
Paving Mixture No, 3 8.66 61.07 88.93 


(Taken from street.) 


The method of analysis must of course 
be invariably the same and the figures ob- 
tained apply strictly to the cement experi- 
mented on, though general comparisons may 
be made with other cements which contain 
more or less flux as determined by the pene- 
tration. Other things being equal, the more 
flux a cement contains the greater the per- 
centage soluble in petroleum naphtha. A 
microscopical examination and mechanical 
analysis to determine the size and quality 
of the mineral residue should always sup- 
plement the chemical examination. The re- 
sults of the tests enuimerated above are 
sufficient in the majority of cases to indi- 
cate the cause of discrepancies in the man- 
ufacture of asphalt mixtures. A few of the 
more common errors to be guarded against 
are the following: 

1. Deficiency in the amount of bitumen 
caused by neglect to properly proportion the 
mixture or from the introduction of sedi- 
ment into the cement by working the tank 
too low. 

2. Too stiff a mixture caused by overheat- 
ing. 

8. Too stiff or too soft a mixture caused 
by failure to properly proportion § the 
amount of flux to the asphalt or the as- 
phaltic cement to the sand. 

4. Soft spots caused by failure of pe- 
troleum residuum to completely dissolve or 
“blend’’ with asphalt. 

A superintendent of works is not infalli- 
ble, and if mistakes occur, the mixture is, 
as a rule, placed on the street notwith- 
standing, as each square yard of material 
must be accounted for, and to reject any 
would mean a loss to the company and an 
injury to his reputation. There is, hence, 
abundant opportunity for the chemist to 
detect errors and advise against failures, 


STS Uae. 


FST . wee 
pe ee = . 


eo 


ie ain aoe 





MUNICIPAL ENGINEERING. 


of new and inexperi- when laid with the best materials and under 
Without data covering expert superivision, should last for fifteen 
merated, the engineer to twenty years with but few repairs neces- 
to know whether he sary; that the city should not be required 
lemn an apparently to enter into contracts for maintenance of 
uch data at his -om- pavements which rapidly disintegrate at the 
ntelligently criticise end of the guarantee period; and further, 
and dictate pro that he should not be compelled to submit 
to the inconveniences caused by the closing 
made that inasmuch ( streets for frequent repairs. For these 
or maintenance reasons, if scientific control of asphalt pav- 
by means of frequent analysis and tests 
pavements of comparatively perma- 
on—and experience abun- 
it does—their value is 
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CONSTRUCTION OF GRANITE BLOCK PAVEMENTS 


RB igs, Chief Engineer Department of Highways, Borough of 
Bronx, Ne York City. 


horoughly filled and solid After it is al- 


t for cit wed to dry out somewhat, the roller should 


ilirements of i be passed over this surface 

ind is, wit! In the excavation for sub-grade it is some- 

pavement 1 provided that no ploughing be done; 
economical pay but that seems to be an unnecessary pro- 
objections to its vision where the rolling, above referred to, 
to consideration is required If no rolling be done then the 
1S inder tra pl ng is objectionable for the reason that 
shorten the lif t will leave a sub-surface of uneven hard- 


cks should be hauled upor 

! piled on the sidewalks at 

constructing east feet back of the curb, for the 
rst paveme! ‘ th of ne or mors blocks depending 
streets, it m hi n the requirements of business, 
or bed, and t leaving openings for access to build- 
then on im , an eing careful not to obstruct fire 
boxes, et After these are 

before the final forming of the 

urbstones on either side of 

should be reset to the carrect 

ades, damaged stones to be re- 

verfect nes The crosswalks 

ng and terminating streets 

id on a sand bed and 

form to finished surface of 


stone is reset as above, the 

be brought to a true sur- 

parallel with the proposed 

of the pavement and where 

used ten inches below the 

concrete base is laid the 

be sixteen inches below the 

finished s of pavement, allowing for 
six inches of concrete, two inches of sand 


en made for pipes 

d the openings may 

filled and compacted 

isable before completing 

sub-grade to require tl 
least twelve 

ole Surface several time 
vielding. This will reveal and eight inches for blocks. 

y sO ind will compact those of Where concrete-base or foundation is used 
hallo lept) If any appear to be of con- the concrete should be composed of one part 
iderat depth it is well to slightly hollow of Portland cement, three parts of clean, 
r depress the surface over them, making sharp sand and six parts of broken stone, or 
penings with a bar, then flush with water sufficient to make up of the latter the pro- 

ting it flow until the voids below are portion necessary, to cause the voids to be 
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filled and the mortar to flush to the surface 
when rammed. If American hydraulic ce- 
ment be used the proportion should be one 
part of cement, two parts of clean, sharp 
sand and five parts of broken stone, the lat- 
ter to be increased or diminished as may be 
necessary to secure filling of all voids and 
flushing of mortar to surface when rammed 
in place. 

The cement should be freshly ground and 
of uniform quality and firmness,90 per cent. 
fine when tested in a sieve of twenty-five 
hundred meshes to the square inch and 
subject to the following further tests: 
Briquettes of neat American hydraulic 
cement having a middle section of one 
square inch, exposed in air thirty minutes 
and immersed in water twenty-four hours, 
should withstand a tensile strain of sixty 
pounds per square inch; if of American 
.Portland cement, with one hour in air and 
twenty-four hours in water, they should be 
required to withstand a tensile strain of 
150 pounds per square inch. A further test 
might be exacted of the Portland, with 
exposure in air for one day and immersion 
in water six days; that it withstand a ten- 
sile strain of 350 pounds per square inch. 
More exacting tests than the foregoing ar¢ 
frequently required, but it appears to me 
that these tests will secure cement of suffi- 
ciently reliable quality to answer for this 
kind of work. The cement when delivered 
on the work should be carefully piled, on 
blockings, to keep it off the ground, and 
thoroughly covered to keep dry. 

The broken stone should be good, hard 
stone, equal to trap, granite or limestone. 
It must be free from dust and dirt and 
broken to such size that all will pass 
through a revolving circular screen having 
circular holes two inches in diameter and 
be retained by a screen having circular 
holes one inch in diameter. 

In mixing the concrete without machinery 
it should be mixed on tight platforms of 
wood or metal (thin metal is to be pre- 
ferred) about twelve feet square. Batches 
containing no more than one barrel of ce- 
ment with the proper amounts of the other 
materials are preferable. Mix the sand and 
cement together dry and spread in a layer; 
over this distribute the broken stone after 
it has thoroughly wetted, then turn the 
mass with shovel and mix thoroughly, ad- 
ding gradually sufficient water to bring the 
whole mass to a proper consistency, so that 
when moved to its place and rammed, all 
voids wil be filled and the mortar will be 
flush to the surface. Care should be taken 
that there is no more mortar than will just 
fill all voids. If the mixing is done by ma- 
chinery proper proportions of materials 
must be secured and a mixture of uniform 
character and quality obtained. No delay 
should be tolerated in the mixing and mov- 
ing into place of the concrete mixture, nor 


should concrete be used which has been 
mixed more than fifteen minutes. While be- 
ing put in place it should be carefully spread 
and rammed until well compacted and mor- 
tar flushes to the surface. In connecting 
with a batch partially set the face must be 
broken down and washed clean so that there 
will be perfect union between the new and 
old work. As to how much time should be 
allowed for the concrete to set, that will 
depend largely upon the kind of cement and 
the temperature, but under ordinary condi- 
tions seven days should be sufficient. This, 
however, should be a matter of judgment. 

Until the concrete is sufficiently set no 
carting or wheeling over it must be allowed 
and then only when covered with planks 

The blocks should be of a durable, sound 
and uniform quality of granite, free from 
weather marks and seams. The appearance 
of the pavement is very objectionable if 
blocks of different color or shade are used, 
and therefore they should be uniform in 
color. As to hardness, that is more im- 
portant still, for the pavement will wear 
unevenly if blocks of a softer quality are 
allowed to be mixed in with the harder 
blocks. 

In case the blocks come from different 

quarries it is desirable to pile and lay each 
lot of blocks by themselves so that there 
will be no mixing. 
’ The blocks should be split and dressed so 
as to be in form as nearly rectangular as 
possible, measuring on the face or upper 
surface not less than eight inches nor more 
than one foot in length If the blocks are 
longer than this the cross section of the 
road-bed will show for the surface a many- 
sided polygon instead of the desired curve 
or arch. There is alse danger of the break- 
ing of blocks under traffic where the length 
is out of proportion to the depth The 
width should range between three and one 
eighth and four and one half inches. This 
width seems to give the best footing for 
the horse. The depth of the blocks should 
range from seven inches to eight inches 

When the blocks are delivered on the 
work careful inspection should be made, 
and all imperfect stones removed from the 
line of the work. The contractor should 
submit several specimen blocks before be- 
ginning work, and all blocks furnished 
should be equal to these, if they have been 
approved. 

When ready to begin the laying of blocks 
the sand bed or cushion for the pave- 
ment is spread evenly over the prepared 
surface, whether concrete or earth, to a 
depth of about two and a half inches. This 
sand should be clean, coarse and free from 
dirt and large pebbles. 

When the sand is spread the bond or 
guide stones are set by careful measure- 
ments from a line stretched between the 
top of curbs, parallel with and at sufficient 
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: nished surface or crown ourses true in line, all joints thoroughly 
ming. They are set about filled and the surface perfectly uniform 
: versely and about thre and unyielding. When this is done the pav- 
; It is best to work ng should be covered with a layer of fine, 
t he paving, for the rea ean sal t 1 depth of one-half inch. The 
j eper grades the front traffic may then be allowed upon the pave- 
i ikely to creep or fa ment, but the sand should not be swept off 
ints if they re ntil some two weeks after, so that the set- 
n which it is dift ment of nd in joints may be made good 
the ts be entirely full when they 
1d I ourses n ! eniy compacted 
. f tl 5 { rt i! the paving on a concrete 
e shou f } be filled with gravel 
il 3 Sel h Ww th ha ve of five 
seS W grad ght rn h and will be retained by 
Bie resu ghths-inch mesh. It mus 
gi f tl rses W re t and dirt. !n order to hh 
rex I t uuld be best to have t 
r inge reened t] work. Larger gravel is ol 
ysssed by a t! 1 for the re on that the large 
yr nearly so it is Dé ebble ke to wedge the blocks apart 
ding ! WW m oO f lir while ihe 
h W nt W ip tl v« and prevent 
: a 1 traff em¢ rom flowing 
: os 12 © r 9 } . ied and ated ir 
bli he gra ild be dried and heated in 
’ l es g close to the face of the 
6! oe vork nust be very hot when pu 
suegpepin ectong to the joints. The work of filling the 
: riage , ints s e done expeditiously and 
me method si i 1 precede t rammers more th 
whic! ' ‘ eet. The ramming must be done rapid 
ead bu z " i tl ghly, care being taken that 
: _— ’ irses are straght in line and even in 
. orcas rface ming to the required crown 
, , r grade. N mming must be done within 
vel c tl face of the work 
: . When tl ramming has been completed 
art feet 1dvance, the joints should be 
; ms ; iped or eaned out, with an iron hook 
made I he purpos¢ ind tree from all 
oles gravel . depth of two inches. The paving 
: S DOCKS Sr mposition hereinafter described, heated to 
harp sand, tree ! temperatur f 300 degrees Fahrenheit 
ld be spread over tn hould then be poured into the joints until 
ff juar » thoroug they are full to the top of the blocks. Hot 
shou ye raked gravel mus hen be added until the joints 
work the sand re full and compact and the gravel solidly 
~ rh pavement sh imbedded to the surface. All work in con- 
mme by one rammer nection with s jointing must be done with 
4 firm, unyleiding xpeditior ind sufficient appliances for 
yf the form prescribed ! heating t should be at hand so that 
way. But this first ram there will be no suspension of work until 
approach nearer to thé 1 section is completed. Joints must not be 
el than twenty-five teel filled with hot gravel and left standing 
; ecessary to prevent the over night or through a rain storm, and if 
: he ramming forcing the gray hould get cold from this or 
work out of line and | ny her cause the paving should be re- 
¢ rid 
; pavement yvering No carting or driving over the pavement 
. mpleted as just de should be allowed until after the jointing 
d again be covered with a s completed 
é >» ot i of the same quality and the The paving composition or cement best 
: d again give it a thorough adapted for joints in pavement over con- 
} g, examining the surface carefully crete foundation appears to be one of about 
+ g their pinch bars to bring into twenty parts weight of refined asphalt, 
i! ind grade any of the- blocks equal to Trinidad lake asphalt, and three 
: which may e out of place, leaving all parts of residuum oil mixed w:th one hun- 
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dred parts of coal tar, known as No. 4. 
This material should be examined and ana- 
lyzed before use. It is well also to have 
the certificate of the manufacturer as to its 
composition. The materials for the joints 
must be heated and mixed on the work a: 
they may be required. 

A Portland cement grout is sometimes 
used for joints, but it does not appear to be 
as satisfactory as the bituminious composi- 
tion for the reason that there is no elastic- 
ity. It is composed of one part Portland ce 
ment, heretofore described, and two parts of 
clean, sharp, screened sand mixed with 
water to such consistency as to readily flow 
into the joints. For this kind of work th 
pavement is rammed and the joints filled 


CONSTRUCTION AND MAINTE 


By FE. A. Kemmler, Assistant 


After a careful survey of the field of ma- 
terials available for permanent street im- 
provements, we are irresistably drawn to 
the artificial product made from the tra- 
ditional clay, as the most promising paver, 
the one upon which our greatest hopes for 
the future are based. 

It may therefore be of some interest to 
cite a few facts, by way of introduction, 
gleaned from fourteen years’ experience 
with this class of paving material in my 
native city, Columbus, O. 

We have to date 114 miles of paved streets, 
being about one mile for each 1,100 popula- 
tion. About 10 per cent. of the total yardage 
is of brick and artificial blocks, comprising 
in all twenty-six varieties. 

All of the pavements, excepting about 
three-fourths of a mile laid since 1898, are 
upon an eight-inch foundation of broken 
limestone or gravel, and having, with few 
exceptions, tarred joints. 

The first pavements were laid with West 
Virginia fire-clay bricks, made at New 
Cumberland, W. Va., the first paving brick 
manufactured in this country. These pave- 
ments were laid in 1887, the same year in 
which the Canton factory, the first in Ohio, 
was opened. 

All of the pavements laid on residence 
streets (about 85,000 square yards) are still 
in good condition, and will last from*eight 
to twelve years longer with proper main- 
tenance. ’ 

The heavy traffic on the business streets 
has not dealt so kindly with them, however, 
and a considerable area has worn out, ow- 
ing very largely to the total lack of repairs 
From three to five years could have been 
added to the life of these pavements had re- 
pairs been commenced in time. 

The bricks have generally worn flat, with 
a small percentage of chipped and rounded 
bricks, in spite of the inferior quality of 
the filler used. 


with sand. As for pavement on a sand base, 
the joints are thoroughly cleanedout with an 
iron hook or tool for that purpose, for one- 
half the depth of the blocks, and filled with 
gravel as provided for the bituminious com 
position; the grout is then poured and swept 
into them until they are completely filled 
No traffic should be allowed on this work 
until at least one week after completion. 

The foregoing is designed to describe as 
briefly as possible the standard granite 
block pavement in use in c'ty streets, giving 
the materials involved, with the detafils and 
methods of construction generally practiced 
as nearly as may be in their ordinary s¢ 
quence, 


NANCE OF BRICK PAVEMENTS. 


City Engine er, Columbus, Ohio. 


During 1888 and 1889 a large area was 
paved with hard-burned red building bricks, 
principally on streets subject to Night traffic. 
With the exception of a small area, laid on 
sand and tarred board foundation, these 
pavements have stood up surprisingly well 
in spite of no repairs. About 60 per cent 
are in good condition to last from five to 


eight years longer 





E. A. KEMMLER, 


Assistant City Engineer, Columbus, O. 


From 1888 to 1892 about 292,000 square 
yards of Hayden block pavement were laid 
This is a haif hollow block made from fire 
clay, 6 by 10 inches on top and 5 inches 
deep, having three rows of square beveled 
depressions 3-16 inch deep on the wearing 
surface, the hollow spaces underneath be- 
ing filled with clay before being laid. About 
30 per cent. have failed under heavy traffic; 
the balance will last from six to ten years 
longer. The greatest amount of wear has 
been at the edges. A hard filler would 
have added materially to the life of this 
class of block. 
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Since 1892 almost every variety of block 


made in Ohio has been used, with varying 
lezgrees of success, the fire-clay bricks giv- 
ing the best results in the long run. This is 
no doubt due to the fact that the fire-clay 
bricks are less brittle than those made from 
shale nd the use of the tar filler. 

Cement as a filler has not been used since 
1892. Its disuse was due to an unfortunate 
experience In 1891 and 1892 Murphy grout 











PAVING WITH BRICK. 


Ww ed on number of brick streets, and 
t t wer inything but gratifying 
Withir short time the pavements failed in 


es by bodily settlement in rect 
hes, and longitudinal cracks at 
much as a hundred feet in 


net As tl foundation was not of con- 
hese settlements were no doubt due 
rearrangement of the foundation 

rption= of the sand 

Che haracteristic rumbling, at 

! juite noticeable disappeared almost 
mpletely after the final settlement, but 
pavement had acquired an unsightly, 
k-merked appearance, their beauty and 
mmetr was lestroyed and the settled 


rapidly wore into chuck-holes after 


ment had become loosened from the 
Ch ortions remaining intact are 
Sti smootl is a floor, and almost as good 


w. Instead of improving the plans for 


th ss of pavement by substituting con- 

crete for the broken stone foundation, snap 

lgment was taken upon the cement filler, 

ts use abandoned. There are many, in- 

g the writer, who will dispute this 

\ i result of ur experience with brick 
pavements I m prepared to estimate the 
erage life f brick on concrete founda 
tior ind with proper maintenance, at from 


eighteen to twenty years, under the condi- 
t s of traffic which prevail at the capital 
city of Ohio at any rate 

An average of the estimates given me by 
twenty ity engineers, from every part of 
the United States, reduces the life of brick 
to fourteen years, but our experience justi- 
fies a larger figure 


ENGINEERING. 


Having given this outline of our early 
lessOns in brick paving, I shall attempt a 
brief discussion of present standard prac- 
tice, which is calculated to give the best re- 
sults for this class of pavements. 

To begin with, a hard dry sub-grade is as 
essential as a good foundation. All sett 
or spongy places should be treated very 
thoroughly by removing the soft earth, if 
shallow, or rolling gravel or crushed stone 
into it, until it becomes firm and hard. 

All house service pipes from sewers, gas 
and water mains, not already in place, 
should be laid to the curb lines. The back 
filling of all trenches should be done by or 
under direct supervision of the street con- 
tractor, who must guarantee the pavement 
over the same. Whether the back filling is 
to be done by ramming alone or partly by 
flushing will depend upon the kind of ma- 
terial. Stiff, sticky clay cannot be settled 
satisfactorily by either method Such 
trenches should first be filled a few inches 
tbove the general surface, then thoroughly 
rolled and finally excavated from four to 
six inches, so that the thickness of concrete 
over them will be increased to ten or twelve 
inches 

[It is essential that the surface of the sub- 
grade conform as nearly as possible to the 
adopted crown of the street. It is therefore 
best to delay the final dressing until after 
the curb and subdrains have been laid. The 
necessity for subdrains will depend of course 
ipon the nature of the subsoil. They should 
be laid close to the curb. Our present prac- 
tice is to lay them just outside the curb, 








BRICK PAVEMENT ON CHAMPION AVE., 
COLUMBUS, O., AFTER RAMMING 
AND ROLLING. 


thirty inches below the top of the curb, 
with a covering of screened gravel. The 
trench for the curb is dug at the same time 
Curb is set upon six inches of gravel or 
broken stone, and backed with six inches 
of the same material. For the best results, 
however, concrete should be used instead 
of loose stone. 


After setting the curb, the subgrade 
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should be finished and rolled with a steam 
roller weighing not less than 250 pounds per 
lineal inch, It is then ready to be thorough- 
ly inspected and tested for inequalities of 
surface. All high places varying more than 
one-fourth inch from the true crown should 
be leveled off, the low places being left to 
be filled with concrete. 

The next important step is the laying of 
the foundation. Six inches is generally ac- 
cepted as the economical thickness of the 
concrete. As the work progresses small 
wooden stakes should be driven at intervals 
of five feet to serve as guides in spreading 
and ramming the concrete. 

The platform should be of steel boiler 
plate. The sand should be silicious if possi- 
ble, containing not more than 3 per cent. of 
clay; it should be dry when used. The sand 
and cement must be thoroughly mixed by 
hoes until the colors have completely 
merged. The proper percentage of water 








TESTING CROWN pg a FOUNDA- 
TION. 


will vary with the temperature and the 
humidity of the atmosphere. Enough water 
should be used to prevent the concrete 
from drying too fast, but in no case ought 
the mixture to be so wet that the mortar 
will run off the board and the cement set- 
tle into place without vigorous ramming 

My own experience has been that, under 
the most favorable conditions of the atmos- 
phere, the dryest mixture yields the best 
results, but I have also learned that it is 
unwise to make the concrete so dry that 
the mixing of the mortar tires the men. 
Lack of uniformity in the product is cer- 
tain to follow such a course. If the con- 
crete were mixed with machines. the 
amount of water could be regulated at 
pleasure without’ sacrificing uniformity, 
but not with unskilled hand labor. 

Too much care cannot be given to reduc- 
ing the variations of the concrete surface 
from the true crown to a minimum. For 
unless the sand cushion forming the paving 
bed be of uniform thickness no amount of 
ramming or rolling will settle the brick 


so that they will possess equal power of 
resistance to vertical pressure. 

In order to prevent the concrete from dry- 
ing too fast on the surface, it should be cov- 
ered as soon as practicable with a blanket 
of paving sand, which should be kept moist 
by sprinkling as often as necessary. 

There has been some discussion as to the 
best thickness of the paving bed, the opin- 
ion of the engineers varying from one-half 
inch to two inches. Taking as a model De- 
troit, with its magnificent streets paved 
with brick transported from the Buckeyes 
state, we would use a bed one inch thick. 
I have found an inch to give excellent re- 
sults. One point gained by a thin cushion 
is the extra care used by the contractor in 
shaping the surface of the foundation. 

The sand for the bed should be soft and 
velvety, rather than sharp and soft, for the 
former on account of the cementing prop- 
erty of the clay remains hard and stable 
after ramming, while clean sand cannot be 
rammed into equilibrium. A calcarous sand 
containing 12 per cent. of clay has given the 
best result in our city 

Practice varies in the manner of settling 
the brick upon the bed, some engineers 
specifying ramming, others rolling. I have 
found that ramming alone, while more 
effective than rolling, does not produce as 
even a surface as rolling, while rolling 
alone has a tendency to tilt the brick. We 
therefore require both ramming and rolling 
in the order mentioned; the results have 
been highly satisfactory. Defective and 
broken brick are picked out and replaced 
after the pavement has been rammed, but 
the pavement is again inspected after roll- 
ing to detect any bricks which may have 
been broken during that operation. 

We now come to a critical point in the 
construction of our pavement, the filling of 
the joints. So far no filler has been in- 
vented which will meet all objections, and 
as the opinions of engineers are so radical- 
ly different, it is impossible to prescribe any 
class of filler which can be pronounced as 
the best under all circumstances. 

So much is certain: Sand has the ad- 
vantage of cheapness, but offers no pro- 
tection to the brick against chipping. 

Tar pitch, which is expensive, gives ex- 
cellent service as long as it remains in the 
joints, but summer temperature and the 
law of gravitation cause it to flow and col- 
lect in the gutters, where it remains a 
thick, unsightly scale. 

Cement grout, while much cheaper than 
tar or asphalt, produces far better results 
upon a well-constructed street, but in such 
cases as the experiences of Columbus it will 
certainly do more harm than good. 

From one of the best papers prepared for 
the last meeting of the National Brickmak- 
ers’ association by George R. Grimes of 
Terre Haute, Ind., I quote this sentence: 
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my judgment the cement filler is the 
best, and none other should be used.”” The 
discussion which followed brought out the 


following from one of the members: ‘rhe 
brick streets of this city (Terre Haute) 
ww for themselves that Mr. Grimes is thcr- 
gshly competent to discuss this subject 
They have brick streets there that have 
l lown under fairly heavy traffic for six 
years, and they are just as smooth 

3 this marble floor The splendid condi- 


se pavements is due to the great 

exercised in the little details of the 
work—the laying of the brick, preparing the 
l 1 rolling the brick.”” In direct con- 
Mr. Grimes I quote a state- 

of your president, made at the To- 
neeting st year: “My conclusion 
Portland cement is not a proper ma- 

use for such a purpose.”” My ow: 

v f the matter is that a filler having 

] lity as the cement grout 
not be discarded without a fairer 


excellent qua 


trial than it has had thus far If the 
rumbling noise is due to expansion of the 
kK isiona joints of tar or asphalt 

p a e this defect If the failures 


to settlement of the foundation or 

nd cushion, the substitution of Portland 
r natural cement, and a thinner and more 
fully prepared sand cushion ought to 

this trouble 

thought that it would be a 

rs plan to fill the joints with sand at first, 
y the grout a year later, after first 


ing out the ints with a jet of water 

r air blast Surely no appreciable sett] 
in occur after that. I am satisfied 
riginal pavement, laid twelve or 
f teen years ago, especially the Hayden 
d have their life increased from 


irs by such a course applied 


The presence of street railway tracks on 
street greatly complicate the problem o 
ng, especially where there is any doubt 
authority of the engineer over tha 

the roadway 

Wooden cross-ties are objectionable for 
ns unneccessary to mention. Two yeat 
experimental piece of track was laid 
by the Columbus railway company, upo1 
idinal stringers of Portland cement 
made in sections of about twelvs 
ngtl The rails were laid directly 
the concrete without cross-ties, and 
in place by bolts imbedded in the con- 


This work has stood up very satisfactor- 
nd the pavement has remained even, 
while the track alongside, laid upon wooden 
cross-ties, is already exhibiting evidence of 
internal disturbances of the paving m&- 


We now specify longitudinal stringers six 
to eight inches deep under the rails, with 
cross-ties of angle bars spaced six feet 


apart, and a nine-inch full-grooved rail, for 
all new work. 

All bricks used on our streets during the 
past three years have been tested in ac- 
cordance with the National Brick Manufac- 
turers’ association standard. The tests thus 
far have not given results which would jn- 
spire one with confidence in the method of 
testing Bricks known from experi- 
ence to be of poor quality, bricks 
that would be _ rejected by any ex- 
perienced paver were in many cases 
shown by the tests to be equal to the best, 
those that were known to be the best; but 
when these bricks were laid upon the street, 
when the real test was commenced, they 
were found sadly wanting. It is therefore 
very gratifying to note a recent test of seven 
varieties of paving brick at Columbus by 
association rattler test, using foundry shot 











BRYDEN ROAD, COLUMBUS, O.—A FINE 
ASPHALT PAVEMENT ON OLD 
BOULDER ROADWAY. 


the new National Brick Manufacturers’ 
in addition to the bricks. This test placed 
every variety of blocks in that class or 
grade of quality, where experience with its 
use on our streets would require it to be 
placed; hence our confidence in the rattler 
test has gone up several points this year. 
3efore the art of modern street paving will 
attain its highest perfection, the ‘“‘pol8tical’’ 
inspector must be abolished. The high class 
of workmanship required, and the many 
important little details connected with the 
work demand intelligent and competent su- 
pervision. The “‘political’’ inspector can do 
no good; he can do harm by causing un- 
necessary disputes and delays. He is a mill 
weight on the shoulders of a good contrac- 
tor and a source of continual annoyance to 
the engineer. It is far better to dispense 
with an inspector altogether; but if we must 
be afflicted by his services, I would advise 
instructing him to “saw wood"’ at all doubt- 
ful stages of the work and call the engineer. 
But if those in authority really desire 
to have a man of experience and ability for 
the one representative of the people who 
pay for the work and the inspection, and 
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who is on the work all the time, they ought 
to select the best in the field and pay him 
a decent salary. 

Much has been written upon the subject 
of highway construction, and much more 
could be said of this subject upon this occa- 
sion had we the time; but I expect to read 
more about the proper maintenance of 
paved streets during the next century than 
their construction. We denizens of the 
nineteenth century, with our short experi- 
ence, have learned fairly well how to build 
good streets, and we have built them as 
rapidly as we knew how, and in accord- 
ance with the good old American custom, 
without any thought as to the future. 
From such figures as can be obtained, the 
total original cost of street improvement 
in the United tates has not been far from 
$500,000,000. Columbus alone has paid in 
round numbers $5,000,000 for paved streets, 
equal to one-eighth of the total decennial 
appraisement of its real estate. Unfortun- 
ately, American cities have not yet com- 
menced to learn the art of maintaining 
their street pavements. The necessity of 
preserving from rapid deterioration 
and ruin this enormous wealth 
showered upon ‘the municipalities by their 
public-spirited and progressive citizens, 
has not yet dawned upon our cities, with 
a few notable exceptions like Philadelphia, 
Buffalo and Detroit. 

The 1,060 miles of improved and 430 miles 
of unimproved street in Philadelphia are 
the pride of its citizens and the authorities 
claim for that city the first rank as a paved 
city. During the year 1899 $510,000 were ex- 
pended for repairs alone, besides $1,334,514 
for removing cobble stone and rubble pave- 
ment and repaving with asphalt. The en- 
tire work was done by contract and paid 
for out of the city fund. I may remark, by 
way of parenthesis, that we have saved a 
considerable percentage of the cost of re- 
placing the cobble stone pavement with 
asphalt by using the old pavement as a 
foundation. It may sound strange, but our 
best asphalt streets today were laid upon 
old bowlder and stone block foundations. 
Buffalo and Detroit likewise have liberal 
funds at their disposal for the maintenance 
of streets, and the résults are apparent 
upon an inspection of their pavements 

We at Columbus know absolutely nothing 
abcut street maintenance; Cleveland, the 
largest city in Ohio, knows just as much 
as we do upon this subject—$17,42 was the 
total amount expended for repairs in that 
city last year, which caused the following 
observation from the superintendent of 
streets in his last annual report: 

“When it is taken into consideration that 
there has been added over nineteen miles 
of new pavements, hundreds of catch- 
basins, and that many additions in miles 
of pavement and numbers of catch- 


basins will be made during the ensuing 
year, it is plainly evident that the present 
appropriations are totally inadequate, a 
fact which compels us to forego taking up 
and carrying to completion many necessary 
repairs.”’ 

Cincinnati is not far ahead of us, except 
as to the asphalt streets. And this in the 
state where brick paving originated, and 
where the paving brick factories are, as it 
were, within a stone’s throw of each other, 
where the bricks laid in the streets which 
are the pride of Detroit are made. 

If this is the status of the science of 
street maintenance in Ohio, what is to be 
expected in states less favorably located 
as to the cost and quality of the paving 
materials? 

I believe that it can be shown from actual 
experience that it costs no more to main 
tain a brick pavement than to let it wear 
out without repair and repave the entire 


surface. The diminished wear and tear 
of vehicles, immunity from damage suits 
and the decided advantage of continued 
good appearance, are some of the immedi 
ate points gained by the former course 
Take, for example, one of our worn out 
brick streets, twelve years old It is safe 
to assume that this street could have been 
maintained without repaving for at least 
sixteen years at a cost not exceeding $0.50 
per square yard. The annual cost is as 
follows, assuming cost per square yard at 
$1.50 on interest at 4 per cent: 


—Without Repairs—Life Twelve Years— 


DE tab cdeis | howd be : ‘ $0.060 
Sinking fund ...... sheow shies 100 
SE) akc heels salary sc Bie Sl .. .$0.160 
With Repairs—Life Sixteen Years 
0 Ee ae eee - os $0.0600 
DE pcvsbecece ee ; . 0810 
Sinking fund ........ awed 0687 
WE: aterteenen + a ee $0.1597 


As a purely business proposition these 
figures indicate that it is worth $0.50 per 
square yard, paid in sixteen annual install- 
ments, to prolong the life of this particular 
street 33 per cent. 

But the dollar and cent way of « 
templating this problem is certainly not the 
most enlightened one at this stage of civil- 
ization. After the streets have been paved 
they must be maintained for the sake of ap- 
pearances and safety to travel, aside from 
all financial considerations. If the money 
for maintenance is not in sight the street 
should not be built. 

As to the manner of apportioning the cost 
of maintenance, the Philadelphia plan of 
maintaining all the streets, both improved 
and unimproved, out of the general rev- 
enues of the city seems best adapted for 
the larger cities with very few unimproved 
streets. For the smaller cities, with a large 
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; d streets, a modifi- of vehicles of all classes, but just as often : 
tH Buf plan of paying the the laws were tested and declared uncon- 4 
ia t of uirins it of the general fund stitutional There is quite a number of 
i f repaving upon the cities, however, whcre such license laws 
vet d seem to be the und ordinances are effective, and the rev- 

















































i; ies from this source form an appreciable 
vai requires the asphalt addition to the repair fund 
t _ _ > . 
7 ' y the city unless The annual cost for repair alone is but 
' ‘ th } ir) : 
he roadway is in ne-fifth of the total cost of a street, as 
t vi h is the weak point ' . 
wn by tl figures in the exampie pre- 
ge at which asphalt . 
: nted abov ind the property-owner is ' 
} D mically repaired has . . 
, rtainly making a modest demand upon 
t inet ot nt ial re 7 
, he city wher he asks it to pay the cost 
i per ce! tn ‘ 
keeping his street in good repair during 
fura if 
Py nemies pa 
tag ' I s not difficult to picture the state of a 
a ick-filled trench, for read eat ne : ein 
; : ai , ; ns mh who is paying street assess- 
vit el e | 
te Be " is but one effective ments year fter year, at the same timé 
tlement over the eeing the roadway in front of his house 
by requiring a per wear full of chuck holes and finally go to 
. h opening. fo! eces long before the last assessment has 
| . bes . . 
; m pay libera . been paid It certainly looks like confisca- 
if aki ifficient to cover t r in plainer words, highway robbery, 
repaving over i. disinterested person But “all things 
e done bv the city me to him who waits,”’ and the twentieth 
sed to swell the tury will no doubt dispose of this ques 
cessful is it will of the many : 
niles f ir p a roblems nnected with municipal govern 
natural eg t in t 
I work of ref neg This association is to be congratulated 
nder the authority ipon the great work which it has already 
‘fo ‘ I n 1utl l h' ' 
gineer wl omplished in this direction, and the rec- 
' 
r to six tampers t enitior ind prestige which it has gained 
ng The work wa iring : rt reer nd it can be confi- 
uses has there bee dently expects that its scope and useful- 7 
e trenches and th ss will grow apace as it grows older and 
ffered a partic ronger, gathering momentum and energy 
‘ I f its existence, so that its 
egis fluence w me to be felt in every pro- 
lic gressive community in the United States. 
REPORT OF THE COMMITTEE ON SEWERAGE AND SANITATION. 
Bu W. K. BE dridae ( os Chairman, e 
z 
1 £44 See 
mm this committ na sel injunctions witnout iny regara = 
Nashville conver to the ability of a community to carry out 
that time was the extreme mandate of the court; and 
: ext nd ble one, on the sub some legislatures in states having no con- 
‘ that this report stitutional or other prescribed limitation on 
. tir tior of the amé bonded indebtedness and rates of taxation 
v4 ; modestly in its ‘foot ire beginning to consider and pass statutes 
H 


to comply with which is simply impossible, 


has been so attracted inless these restrictions on raising money 

wage disposal that ire removed It behooves all municipal 
ires, not to mention the officers to keep a close watch on these ten- 

Pe ted States, are taking dencies, not that proper efforts toward the 
tj I r less crude and unin improvement of existing conditions should 
se which much danger ex be thwarted, but that by a campaign of 
‘4 tration of great injustice united influence and education they may be 
4 I r mur palities One bill was lt guided into the proper channel and appliea 
I gress of so drastk " with discrimination For instance, it is 

re tl I farmer locatec along th easy to see that a small city on a large wa- 

rul g stream would dare man tercourse may safely dispose of its sewage 

ire his crops without connecting his unde1 by dilution, while the large city on a small 

drainage with a sewage disposal system watercourse will get into serious trouble 


f 


beginning to make decisions by adopting the same means. Yet a statute 
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prescribing equivalent methods for eacn is liable in damages, whether or not they 


would be manifestly unfair. be done in conformity to a plan adopted by 
: The tendencies of the courts in the various its officers, judicial or otherwise 
states have as to details been almost if A city is Hable if it undertakes = cowect 
7 A . water in one channel and wrongfully pour 
various as the states, ranging from extreme . , 1.4 : 
. it upon another’s land. This principle has 
: severity to extreme leniency, but the quota- been uniformly applied to the acts of such 
‘ tions given below, taken from a recent de corporations in constructing sewers, drai1 
cis:on, seem to be based on sound principles and gutters, whereby the surface water of 
of equity, and doubtless in the end will pr 1 large territory which did not natural 
: : . 1 y £ irec Tas gt ed into 
vail universally, if justice and equity are to flow in that direction was gathered i 


body and precipitated upon the premises 
an individual, occasioning damage to him 
A court of equity has jurisdiction not 


prevail 


The judge of the U. S. Circuit Court for 


the western district of Arkansas, (Carmi to determine the question whether a 
chael vs. City of Texarkana, 94 Fed. Rey ance exists, but to make a decree tl 
561), lays down a number of propositions abated 


The right of an individual 
a public nuisance arises only wher 





which he considers established by an al 


most unbroken line of authorities Thes ' all f 
3 comes an obstruction to the exerciss ’ 
are briefly as follows: private rights, or when he receives n 
It is immaterial as affecting the liabilit special or peculiar injury from it dist 
from what he suffers in common with tl 
public 
In the case of Washburt & Moe Mf 
Co. vs. City of Worcester 116 M it 
the court ruled 
‘Where a city or a board of mur ff 
cers is authorized by the legislature t 1 


out and construct a system of sewers 
drains, and provision is made by statute f 
the assessment, under special proceedings 


of damages to parties whose estates re 
thereby injured, the city is not lia t 
action at law or bill in equity for tl { 
juries which are the necessary result of the 


exercise of the powers conferred by 
legislature But if, by in excess of the 
powers granted, or negligence in the n 

of carrying out the system legally I 

or in omitting to take due preca 

guard against the consequences of ff 
eration, a nuisance is created, the 

be liable to indictment in behalf of tl 

lic or to suit by individuals suffer 

cial damage.”’ 





eee. 


Also, Chapman vs. City of Roch 





N E Rep RR): hs 
‘“* * the case comes within the genera } 
rule which gives to a person injure F 
pollution of air or water, to the u of wi al 
in its-natural condition he is enti 4 
W. K. ELDRIDGE, C. E.., action against the party, whethe1 # 
Chairman of Committee on Sewerage and natural perSon or a corporation wh as hi 
Sanitation. that pollution.” ' 

In the celebrated cas« f Platt Br \ 

of the city, whether the contents of a sewer vs. City of Waterbury (Contr th, _ 





} . re ag " “ODE f sd 
are discharged directly on the property pany obtained an iniunctio: ' 
an individual or at such point that the sew- ity Ww I liscl N 

: sewage being discharged into the % 
age and other refuse taken along with : "s : arnt <a : 
must necessarily be carried there by ick river after April 192 The 
duit or gravitation of the supreme court on appeal draw 

If a municipal corporation, by its systen ine between governmental acts w » 

of constructing the sewers, renders ar or may not be done with immu 

let necessary, it must provide one it ul executant thereof A government § 
not d.scharge its sewage on private property any act which the state mav lawf 

ind, if it does so, it is prima facie liable form or authorize. but immunity from 

\ ere ae as e tie one o ts s¢ , 

Vhere the city has emptied one of i w results is given to those who carry 

ers on private land, it is a direct violati : ; 

: ° P certain portion of them A governme! 
of the awner’s rights, a continual trespass : P : é 
on his property, and the city is liable just act carrying immunity to him wh Xe é i 
as any private person would be. it is done in strict pursuance of some 
A municipal corporation has no ght ta solute duty of government imposed by tix 
collect the sewage of a large portion of a state on a person or corporation, who re 
city, and, by artificial channels, cast it upon ceives no profit or advantages peculiar t ' 
F the lands of another; and for such acts it himself from its execution. Hence a mere " 
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g1 hority to construct process is, therefore, that the destruction 
for nie ind benefit of its inhab- bacteria in the precipitation tanks is so 
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inconsistent with ur be practi y nothing, at least in the 

isprudencs : o's United States, and its extreme alkalinity 

1 city to thus mix enders it tually nsuitable for dressing 

Ww 1inag such substances, but it is of certair kind The supposed 

h mixture into the f the elements of fertility may, how 

R; Incese the pure neglect ny revenue from the 
recognized i 

works may | considered incidental, as the 

» , suthority for me consideration is the breaking up into 

i into water rmless elements of these waste products 

. with the p1 ivilizatior When discharged into small 

: : pen . ims, the hemicals often cause precipi- 

on in the stream itself, with offensive 

nicipal officers t mpositior Also, effluents direct from 


ipitation tanks have been known to set 
secondary putrefaction with disastrous 
ilts Variations in quality of sewage 
for variations in the proportions of 


4 . ‘ ‘ ht ; ; 
) iin Ir In¢ I 
ts - " . . : 
J e +} , emicals, so that difficulties are often due 
) it act con 
, y njudici is rr extravagant usé of chem- 
" meé co t rf Lil . 
4 ils and the carelessness or neglect of at- 
I gone sc far is ft . 
ints 
: fl t from a wage 


k. On the other hand The main feature of the septic apparatus 
New Jersey and hh r reducing suspended organic matter in 
th extrem iberality wage before it is filtered, is an airtight 


: ther directio1 k thoug! t has been discovered ex- 
}! rmer committee rimenta that open tanks, after being 
ad herein, it may ed long enough to establish a thick coat- 


over the fluid contents, become practi- 
erial purificatio lly airtight for this purpose. The sewage 
h is not surprisi usses directly into the tank from the sew- 
r, and is allowed to pass through slowly 
yugh for the bacteria of decomposition 


g nature inst Ae 
metho sis d i afterwards of putrefaction to break up 
1] processes e organic matter into simpler forrhs. An 


al efficiency seems to be afforded by the 


ier tw he ids ntact filter system of so-called ‘bacteria 
and o % er eds which are sometimes used alone and 
nk and , wain to receive the effluent from septic 

' ntermittent filtr nks. Both these systems seem to be a 
methods rether w terial treatment of sewage in prepara- 
pend : rene n for its final purification by filtration, as 

' of seen © stinguished from a chemical treatment for 


that 1 } e + 1@ Same purpose; the advantage of the bac- 
At la nucn It ti 
; terial treatment consisting in the absence 


] y the bacterial pr 





f the expense of furnishing chemicals and 
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the bacterial treatment seems to permit of 
a great reduction in filtration area. 

The Lawrence (Mass.) experiments dem- 
onstrate that practically all of the organic 
matters of sewage may be removed by bac- 
terial action in artificial filters. These ex- 
periments also seemed to prove that deep 
filters are safer than shallow, low rates of 
speed safer than high, and at the same aver- 
age rates continuous filtration as effective 
as intermittent, with the added advantage 
of keeping filter beds open in winter. Filtra- 
tion beds will work in winter, even if first 
allowed to freeze and then covered with sew- 
age The effluent, however, will be less 
perfect than in summer. But the amount of 
sewage which can be applied in a single dose 
does not indicate the amount which can be 
purified in a given time. As water capacity 
increases, the air spaces are correspondingly 
decreased, the reduction of air spaces oc- 
curring where the organic matter is great- 
est. But the results are much superior to 
any chemical process, which clarifies and 
to a certain extent deodorizes sewage, but 
true purification is doubtful from the bs 
terial standpoint. 

Any method of land treatment gives an 
effluent of much greater purity than any 
chemical or mechanical process and costs 
ordinarily less. All chemical processes 
should be followed by filtration; and after 
filtration by any scheme, a further purifica- 
tion by broad irrigation might obviate all 
objection. 

Patented schemes for purification by elec- 
trolytic and other anti-septic processes will 
be only mentioned in this report, as they all 
fly in the face of nature by attempting ut- 
terly to destroy all bacteria, the beneficient 
as well as the pernicious, and are of doubt- 
ful efficiency. 

We are now up to the question of what 
constitutes a satisfactory effluent? On this 
subject opinions are almost as various as the 
persons expressing them. It may be safe to 
maintain, however, that the quality of an 
effluent may vary according to its destina- 
tion, and the uses made, if any, of such 
destination. The capacity of an effluent’s 
destination for natural purification after 
great dilution may in many cases be count- 
ed on, and less efficiency required of the 
purifying plant. No fixed standard can ap- 
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By E. A. Hermann, Sewe 


In all countries streams are used as open 
sewers until increasing population produces 
pollution to a point of intolerable foulness. 
Sewage purification must then be resorted 
to. 

Inland towns and cities (especially those 
situated on small streams) suffer sooner 
than towns and cities located on the sea- 


) 
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parently be applied to all localities, and if 
legislatures in enacting and courts in con- 
struing laws on this subject will take cog- 
nizance of the fair application of this great 
basic principle, there is little likelihood of 
injustice being done to any municipality 
The bare fact that one system shows infe- 
rior results to another should not condemn 
it when not correlated with all other modi- 
fying facts and conditions. 

One branch of the subject beginning to 
receive more attention is the pathogenicity 
of the final effluent. It has been established 
that the straining out of disease-producing 
bacteria does not get rid of their poisonous 
products, which are soluble in water. But 
these products do not multiply in water, 
and may be so diluted as to become harm- 
less. At the same time it becomes evident 
that no scheme of sewage purification car 
be so complete as to obviate the necessity 
for the purification of water supplies drawn 
from surface sources, which may be even 
further polluted by the passage of the water 
over and through decaying vegetation, the 
myriad carcasses of dead animals, insects, 
etc., the fertilizers used in farming com 
munities and other sources of pollution 


And after all is said and done, one of the 
subjects of highest importance to be in- 
culcated in our institutions of learning, 
from the college down to the township 
school, is a knowledge of the principles cf 
hygiene and their personal application by 
each individual to himself; for every living 
person is continually taking into his physi 
cal system a myriad of pathogenic germs 
in the food he eats and the air he breathes 
as well as the water he drinks, which pass 
harmlessly through or are destroyed in his 
internal economy unless favorable condi- 
tions exist there for their culture with de- 
structive effect. Such conduct of life, there 
fore, by each one of us, should be pursued 
that the highest physical development would 
be maintained, and the knowledge of how 
to gain and keep such development should 
be assiduously cultivated. The child is en- 
titled to be well born and well bred; and 
while all schemes for bettering the quality 
or avoiding the pollution of water supplies 
are laudable and cannot too soon be under- 
taken where needed, they do not constitute 
the sole panacea for all our ills 


PURIFICATION. 


Commissioner of St. Louis. 


coast or on the banks of the larger rivers 
Many of our smaller cities are now obliged 
to purify their sewage; some of the larger 
cities will soon find it necessary to follow 
their example,. especially those located on 
streams or lakes used as sources of water 
supply by themselves or by other cities. In 
due course of time every inland town and 
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sight and smell, postponing its decompo- 

sition to a later day and.to another place. 

Taking up the systems of sewage purifica- 

tion noted under the first heading, there 
ire. 

Sterilization, which is merely a method 

ff disinfection by antiseptic chemicals ap- 


plied to flowing sewage before it is dis- 
charged into a natural water course. The 
offensive odor of decaying organic matter, 
is well as some of this matter itself, and 
most or all of the microbe life-producing 
itrefactive decay are thereby destroyed, 
as soon as the sterilized sewage is dis- 
charged into the water course the anti- 
eptic is diluted or evaporated and loses its 
power of sterilization; the remaining 
rganic matter soon becomes inoculated 
with new germs of decomposition and the 


rk of putrefactive decay begins. 


Sedimentation provides for the settling 
the heavier particles in sewage in large 
nks or basins, the skimming off (and re- 

moval) of the lighter particles which float 
the surface and the discharge of the 
partially clarified (but not purified) water 
some natural water course. This 
rified water contains large quantities of 
rganic matter in solution, a most favor- 
ible condition for the beginning of putre- 
ictive decay. This process is a good be- 
grinning toward sewage purification, but is 
itterly worthless as a purification system if 


stopped at this stage. 


Sterilization and sedimentation are used 
for small towns and iarge private 
idences, schools, convents, etc. They are 


omplete and unsatisfactory methods of 
nitary sewage disposal and plants of 
is kind should be abandoned for better 
thods 

Chemical precipitation is a process of 
dimentation combined with coagulation; 


produced by the application of chemi 


ils (coppera and milk of lime are most 
generally ed) te the flowing sewage as 
discharged into large settling tanks or 


s. The precivitate (called sludge) is a 
heavy mas of slim« whils the water 
ove it is comparatively clear and much 
ess polluted than before application of the 
hemicals. After standing some hours the 
water is strained off, or, in some large 
ks, it passes off continuously over a 
veil the latter class of tanks are made 
mg enough te permit complete precipita- 
tion, while the sewage flows through them 
it a very slow rate. The effluent water is 
discharged into a stream and at sone 
plants it is first further purified by inter- 
1ittent filtration, a method of sewage 
purification which will be described in de 
iil further on. The tanks are cleaned at 
intervals; the sludge is pumped out and 
buried, hauled to farms to be used as a 
fertilizer, dumped at sea, or compressed 




















SEWAGE PURIFICATION. 197 


into cakes by hydraulic presses and then 
buried or ground up for use as a fertilizer. 

The expense of hauling sludge to farms or 
préparing it for use as a fertilizer is more 
than it is worth for that purpose. It is much 
cheaper to waste it by burial in long rows 
of ditches or dumping at sea, than to at- 
tempt to utilize it for farming purposes. 

Chemical precipitation has long been in 
use in London, Birmingham, Glasgow and 
other large cities in England and Scotland; 
also in Worcester, Mass., and a few smaller 
cities in the Eastern states. 

London operates a fleet of six large steam- 
ers to carry sludge from its precipitation 
tanks to the sea, where it is dumped in deep 
water. 

The large expense for chemicals, labor for 
operating precipitation tanks, transportation 
of the sludge, etc., combine to make this 
system of partial sewage purification a 
very costly one. It was believed, at on 
time, that the sludge for agricultural pur 
poses would partly or wholly balance this 
expense, but this view is not confirmed by 
experience. The system has not proven 
satisfactory one, and it is not likely that 
any new plants of this kind will be erected 

The systems of sewage purification which 
modern sanitary science points out as em 
bodying the correct principles are thos 
which guide and direct the decay of organic 
matter by means of bacteriological decom- 
position. The organic matter in sewage ‘s 
of both animal and vegetable origin; it con 
sists mostly of grease, oil, excrement, urine, 
paper, soap, and fragments of meats and 
vegetables. These are the putrescible con 
stituents of sewage whose decomposition be 
comes dangerous to life and health. 

All organic matter, both animal and vege- 
table, is subject to putrefactive decay; this 
decay may be prevented for a time by arti 
ficial means, but the moment the effect of 
such means ceases decomposition begins; it 
is a necessary process of nature which ca! 
not be permanently arrested. The _ sub- 
stances which have served the purposes of 
animal and vegetable organisms begin to 
decay as soon as life is extinct; they ar 
resolved into elements or combinations of 
elements into new forms, which may be 
consumed as food by plants and animals, 
and thus again become useful in the econ- 
omy of nature. The nature of this decom- 
position is not yet clearly understood; it is 
known, however, that it is brought about 
by micro-organisms, generally called bac- 
teria, of many different kinds requiring dif- 
ferent conditions for their life and develop- 
ment, different foods, and yielding different 
products by their work. The manner in 
which these minute scavengers operate is 
not yet known; it is believed, however, that 
they break up the complex organic wastes 
in sewage by removing one or more atoms 
of a compound, thereby withdrawing the 


support on which the structure of the com- 

pound depends, just as a card house d 

pends on the support of one or more of 
the lower cards and is broken up if such 
cards are withdrawn. The result is the dé 

composition of the putrescible organic mat- 
ter into the gaseous and mineral constitu- 
ents, thus changing it into forms which aré 
not harmful to the public health or ob 
noxious to sight or smell. 

The bacteria which cause decomposition 
of organic wastes may be divided into two 
principal classes, aerobic and anaerobic: tne 
former depending on an ample supply of 
air for their life and development, and the 
latter flourishing only in the absence of 
air. The former are the bacteria of oxida- 
tion (burning), the latter are the bacteria 
of putrefaction. Aerobic bacteria develops 
most advantageously in organic matter 
when it is finely divided (as in solution i: 
water) and spread over and around porous 
soils or sands, where each grain of soil 
or sand is enveloped by a thin layer of the 
waste water, ahd this in turn surrounded 
by air. Under such conditions aerobic bac- 
teria develop in enormous numbers in an 
incredibly short space of time, and quickly 
oxidize the noxious organic matter An 
ample supply of air must be provided for 
these bacteria; the sewage water can not, 
therefore, be in continual contact with the 
grains of soil or sand; it must be brought 
on at intervals, alternating with supplies of 
air drawn over the surface or through th¢ 
layer of soil or sand Anaerobic bacterta 
develop in the absence of air; their work 
is done within the body of the sewage w 
ter, and consists in breaking up the or 
ganic wastes in such manner that they are 
liquified or taken up in solution by the 
water, and thus prepared for oxidation by 
aerobic bacteria at a later stage of the 
process of decomposition. 

Which one of these processes of decom 
sition (or in what order) shall take pla 
without creating a nuisance or injuring 
life and health of the communty in 
readily determined by suitable devices and 
by proper regulation and supervision rhis 
is the object of all methods of sewage put 
fication by bacteriological decompositior 
which attempt to guide the forces of nature 
by artificial devices to perform the work 
desired by man; and these methods may be 
divided into the following classes 

1. Broad irrigation (sewage farms) 

2. Intermittent filtration. 

3. The septic tank. 

1. Broad irrigation is the oldest and sin 
plest method of sewage purification. lt aims 
to utilize the sewage as a fertilizer by al- 
lowing it to run over fields planted in 
grasses, grains or vegetables where it 
serves as food and drink to the growing 
crops. Sandy soils are best adapted to this 
method of sewage disposal. Part of the 
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water in the sewage is absorbed by the 
vegetation and the balance filters through 
the soil and is carried away purified in the 
ground water, or it is discharged into a nat- 


ural water course by means of open-jointed 
sub-soil drain pipes laid for this purpose. 
The organic matter in the sewage is de- 
composed and converted into plant food; 
thus a rearrangement of elements is 
brought about, forming new combinations 
ber t he uses of man. 


It is essential, of course, that the crops re- 
ceive no more sewage than is necessary for 
their proper nourishment; drowning the 
crops by an excess of sewage must be avoid- 
ed. The fields must therefore be separated 





from each other by low dykes, and the sew- 
ge turned o1 termittently to the various 
lelds, at intervals of days and weeks, as the 
requirements of their crops may necessi- 
tate: they must not receive any sewage dur- 
ng harvest time and very little when it 


rains it such times the sewage must be 
wasted on arid fields. This requires a very 
large area of land for the disposal of the 
sewage it least one acre for each 250 in- 
habitant the system is therefore best 

lapte mall towns and isolated publi 


institutions such as prisons, hospitals, asy- 
ims, etc., where the necessary land can be 
btained at moderate prices and within short 
listances of the towns or institutions. The 
system is impracticable for nearly all large 
cities, mainly on account of the enormous 
quantity of land required and its great cost 
Many isolated institutions, towns and small 
ities in England, France, Germany, and in 
tates are using this system; a 
irt of the sewage of Paris, France, is also 
treated by broad irrigation. The only large 


ty using this method for disposing of all 


wag s Ber Germany; the sandy 
soil in its inity is peculiarly adapted to 
his purpose., The city owns 28,000 acres of 


und at present uses one-half of it (an 
area nearly five miles square and almost 
equal to the area of Berlin) for the purpose 
of a sewage farm. This farm cost $10,000,000 
the annual operating expenses are $550,000, 
ul the receipts from farm products are 
ing an apparent profit of $50,000; 
but the interest on the capital invested is 
included in the expenses; when this is 

1 large deficit appears. 

[t had been fondly hoped, at one time, 
that sewage farming (which returns to the 
il what has been taken from it) would 
yield a money profit; these hopes have not 
been realized. No sewage farm has proven 
o be a profitable income-bearing invest 
ment, but its value to the community can 
not be based strictly on direct money 
profits; indirect benefits to the public may 
be worth more than actual money profits. 

2, Intermittent filtration is the second 
step in the development of the problem of 
sewage purification. Experience had shown 
that sewage can be purified by allowing it 
to filter through natural soils, and that it 
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can be utilized as a fertilizer in this 
process; but the value of the fertilizer is so 
smail in comparison to the great cost of its 
utilization (mostly due to the great cost of 
the large areas of land needed) that it is 
not true economy to attempt.to save it. 
A very much smaller area of land will 
purify the same quantity of sewage if 
artificial filter beds of sand or cinders are 
prepared and the sewage allowed to filter 
through them at regular intervals, varying 
with the strength of the sewage, in periods 
of twelve to twenty-fours hours. The filter 
beds are composed of coarse sand, coke, 
charcoal, cinders or similar material from 
four to six feet thick, underlaid by rows 
f open jointed drain tiles connecting with 
a large central effluent pipe leading to a 
natural water course. The filter beds are 
from one to three acres in area, and 
separated from each other by earth em- 
bankments or masonry walls. 

The operation of the process is as follows: 
Sewage is allowed to flow over a filter bed 
until it is about one inch deep on the sur- 
face of the filtering material; the sewage 
is then shut off and turned onto the second 
bed, and when this is full, to the next bed, 
ete. The sewage slowly sinks through the 
porous material of the filter bed and the 
water it contained is discharged through 
the effluent pipe into some natural water 
course. After draining and resting forashort 
time (generally from twelve to eighteen 
hours), sewage is again turned on the beds 
and the operation is repeated. This can be 
done indefinitely without clogging the filter 
bed or imparting an offensive odor to the 
porous material of which it is made up. 
ntermittent filters have been operated con- 
tinuously for ten years without the slightest 
indication of clogging or foulness of the 
filtering material. In the course of its pas- 
sage through the filter beds from 9 to 99 
per cent. of the organic matter (and also 
of the bacterial life) disappears; what be- 
omes of all the organic filth which has 
been poured onto the filter beds is not plain 

It is believed, however, that it has been 
lecomposed and oxidized, as previously ex- 
plained in describing the work done by the 
aerobic bacteria. These bacteria can thrive 
only when there is a plentiful supply of 
ir, and it follows, therefore, that sewage 

in be poured onto these filter beds only 
it intervals, with periods of rest in be- 
tween allowing thorough aeration of the full 
thickness of the filter bed of sand or other 
porous material. For this intermittent ac- 
tion in the supply of sewage to filter beds 
the name “intermittent filtration’’ has 
been derived. It has been observed that one 
acre of such filter will purify 530,000 gallons 
of sewage in winter and 100,000 gallons in 
summer. 

The total area of filter beds required for 
a large city is therefore greater than can 
practicably be obtained by many cities. 
Efforts to reduce this area required to 
purify sewage led to experiments which 
resulted in the third method of sewage 
purification by bacteriological decomposi- 
tion. 

3. The septic tank is merely an artificial 
rotting chamber; an elongated tank or 
basin (either open or covered, though gen- 
erally covered) through which the sewage 
is allowed to flow at a very slow rate of 
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speed, the effluent water passing over a 
weir and then through intermittent filter 
beds. While the sewage is thus slowly 
passing through the tank the heavier par- 
ticles of organic or mineral matter sink to 
the bottom; the former (being under water 
where air is excluded) is immediately at- 
tacked by anaerobic bacteria, which rapid- 
ly multiply. to countless millions and quick- 
ly break up the organic matter into its 
gaseous and mineral constituents. The 
latter sink to the bottom of the tank, the 
former rise to the surface of the water and 
pass off into the atmosphere. The amount 
of the deposit of mineral matter is not 
nearly so large as the deposit of sludg 
formed by chemical precipitation and is 
more easily disposed of by pumping or cart- 
ing Two or more septic tanks are built 
for every purification plant, one tank then 
to be cleaned while the other or others 
are in use. The effluent water from th« 
septic tank contains a large quantity of 
organic matter in solution; and this wate! 
is passed through an intermittent filter for 
further purification; in fact, the septic tank 
method of sewage purification is really 
only a method of preparing sewage for 


intermittent filtration by liquification of 
most of its organic matter; it is not 
ymplete system in itself It must b 


operated in connection with an intermittent 


SEWAGE DISPOSAL AND 


By John N. MeClintoch, 


Cleanliness is next to gcedliness. The law 
of sanitation follow closely these of mora 
ity and are of equal value in benefiting th 
temporal condition of our race. If they é 
neglected. the people suffer and chargé 
their unhappiness to an overruling Provi 
dence, when the blame should rest on them 
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elves for neglecting the iaws of persona 
ind civic cleanliness 

The first sanitary engineer of record 
when the Hebrews marched out of bondage 
ond were guided toward the Promised Land 
laid down for his pecple a law of sanitation 
which the accumulated wisdom of the ag 
gained by experience, pronounces good 
even to this day. Moses ordered the Jews 
to bury their wastes, lest the Lord see any 


filter for complete purification of the sew- 
age. About 700,000 gallons of sewage per day 
can be purified by means of the septic 
tank and intermittent filtration system 
This system requires far less space than 
any other system of sewage purification, 
and is much cheaper to operate; in fact, it 
is almost automatic in its operation. The 
care it does require, however, is of the 
skilled and intelligent kind, and, like the 
working of a locomotive, none but skillful 
and experienced men should be entrusted 
with its operation. This system of sewage 
purification has been used in nearly all 
plants built within the last few years in 
both large and small cities in this country 
and in Europe. Manchester, England, a city 
of 600,000 people, is the largest city which 
now uses this system 

Partial decomposition of organic wastes 
in the septic tank followed by complete de 
composition in the intermittent filter is the 
result obtained by many years of experi- 
ment and trial in the efforts to purify sew 
ige; it represents the latest accomplish- 
ment of sanitary science, and while still 
somewhat in the experimental stage, the re- 
sults obtained indicate that the methods 
of this system is in line of progress which 
will probably insure the cheapest and most 
efficient manner of sewage purification 
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inciean thing in their midst ind turn 
way from them in anger. He did not direct 
hem io convey their refuse outside the 
imp and pollute the surface of the earth 
ind the air, or to turn the sewage to the 
river or into the nearest spring of iving 
water. To the ancients water was the em 


blem of purity 


It has been known for ages that the 
irth absorbed in time whatever f co 
iption was consigned » it: but that occa 
ionally the process was attended with thr 
ontamination of the ground wate! Ex 
gineers, scientists and city officials hroug! 
yut the civilized world have for years bee 
ving and experimenting on the rol 
em of how t lispos tf tow 1 city 
ewage in such a manner as not to give f 
nee A luton o the precblen f sew 
ge disposal, providing at the same time a 
method of purification for water, has been 
iscovered which is so simple that e Wo! 
er is that it was not put i operation 
ears ago 
It was not fated that the discover shoul 
be made by any of he bodies f learned 
nd sc‘entific men in any part f the world 
Ithough large sums of money had beer 
trusted to them to conduct the most ex 
haustive experiments, solely for the pm 
pose of making the same _ discovery—the 
proper disposal of sewage Neither was it 
the result of chance Many years ago an 
elderly man, far on the down-hill path of 


life, observed that a pecul-arly constructed 
cesspool, which he had built for his own res 
idence, was automatic in caring for the sol 
ids which were deposited there n After 
watching it for five years, he found that no 
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solids accumulated Ther onward, with 
this basic idea a.ded by a succession of ex- 
pert engineers, he continued his studies and 
researches until he had evolved a perfect 
system of sewage disposal and water purifi- 
catior which he proclaimed to the world 
officially as his discovery His great lif 
work accomplished, he was gathered to hi 
fathers in the fullness of years and of hor 
ors There is no danger of the credit be-ng 
wrested from hin as for years he stood 
alone n his fait} ind belief until, toward 
the se of his life he had brought many 
peo to accept his theories History and 
the cientific world will do him justice—‘f 
a Achilles he ever has a Homer to sing 
his praises Charle Levi Woodbury quot 
in one of h's Fishery pamphlets from tl 
l official English discoverer « 
America, that when. he arrived in a port 
refuge t liscover and to take possession 
the ntr in the king’s name there was 
fleet of fift vessels anchored there befo x. 
he ime into por i fact which is noted 
how that history even becomes a matte! 
off I I 
The stem for sewage disposal consists 
\ water-tight ettling or septic tank 
lares é gl to hold from eighteen t 
thirt I I low rf the sew igfe, throug 
wl t the flow onstant but so cor 
tr ted that tl outlet draws neither 
from t tor r the bottom of the tank 
2. The ffi t from the ettling tank 
cinder r gi filter at the rate of one 
cut ird for every hundred gallons of 
sewage per d r sewage from the tank 
m ) pplied ntinuously or interm 
tent t the ter rhe filter may be use 
in ectio the ne operating while th 
other r may r ised as nta 
ba I which gradually fill up, res 
4 narg 
rt har from the coarse filter 
m r he surface of fir 
cinder rr I filter intermittently wit! 
i ‘ t one t ard of filtering mate 
ial for every three hundred gallons of tl! 
effi nt fron the bacteria bed If or 
ub ird of the fine filter is provided 
every hundred gallons of effluent per da 
t} t r t houd be ibsolute iS SOOT 
the filters ¢ into working order 
Ir ther words ewage disposal work 
st pro rotting or settling tanks 
Ww contain | f a cubic yard of space 
ind or ) ird of coarse filter, and oné 
cub ter for each and every 
inhabitar yut the umount of territor 
f mat ist resting place, the 
gr 
For it entimental, as well as for 
other 1 sO t is well to protect the tanl 
by a roof t overing and ventilate it 
though the entiation is not essential! 4 
covering m or may not be placed over 
the two filters There is no chemical or 


biological objection to their being covered 
by a layer of loam The finer filter reed 
not be protected; for the effluent which it 
received from the septic tank and bacteria 
bed is colorless, odorless, and tasteless 
The fine filter may be omitted when the 
discharge is into salt water. : 

To explain the working of this system it 
is necessary to state that bacteria of putri 


ENGINEERING. 


faction and nitrification originate with the 
sewage. The former are known as an- 
1erobic bacteria, which work without air 
and include the germs of malignant dis- 
eases. The septic tank may be likened to 
the stomach. and the action of the bacteria 
digestion. These bacteria vastly increase 
numbers under the conditions offered in 
the tank, and having served their purpose, 
disappear. They act, during their brief ex- 
istence, to disintegrate organic matter and 
onvert it into its original inorganic ele- 
ments, in some such a way as combustion. 
Very little of the suspended organic matter 
f the sewage escapes from the tank, about 
10 per cent. of the dissolved organic matter 
only about 15 per cent. of the number 

the bacteria which enter. Those which 
escape are chiefly the amphibious or 
cultative bacteria, which operate either 

with or without air, and the aerobic bac- 
eria, which require air. Those which do 
escape become attached to the surface of 
iltering material and are sustained by 

th dissolved impurities which come with 
hem The best filtering material is that 
which offers the best surface for the bac- 
teria to become attached to. Charcoal or 


ke proves as good as iny, although 
inders and burnt clay are very efficient 
Some bacteria escape from the coarse fil- 
r, are arrested in the fine filter, and con- 
ue their functions of converting the dis 
olved impurities into plane food or inor- 
nic elements. Doubtless there is in both 
‘rs a chemical as well as a bio- 





these f 
gical action; for intermittent action intro 
ices air throughout the filters, and it is 
ssible that the bacteria having done their 
rk become oxydized or consumed; for 
tain it is that the temperature of the 
going through the works percepti- 





The above theories are advanced to ex- 
in what are now recognized as well-es 


iblished laws of natures As the tank is 
ke the stomach, the bacteria beds are lik« 
he lungs an animal, inasmuch as the 


goes through the filter at regular inter- 

s; for as a matter of course the system 
in be made to work automatically, its a 
io lepending on the bacteria of the sew 
ige, the flow of the sewage controlling its 
liversion from one bed to another by as 
simple a mechanical device as the shut-off 
f a bath-room tank; while intermittent 
ction in the fine filter is obtained by means 
m which slowly empties the 
ter when it becomes thoroughly 





The bacteria of the sewage as it enters 
the tank number about 1,000,000 to the cubic 
entimeter \ the sewage is brought to 
rest in the tank, these gradually increase 
to 50,000,000, It is supposed that nothing of 
in organic origin can withstand the action 
if these bacteria of putrification, so that it 
eems probable that the sentic tank will 
finaily ettle the problem of garbage as 
we!l as of sewage disposal 

At the experimental plant at Brentwood, 
N. H., which has been in continuous oper- 
ation for five years, the septic tank is pro- 
tected by an ordinary roof, and is remark- 
able from the fact that septic action there 
does not give forth offensive or noticeable 
odors in the building itself which, however, 
is ventilated into a shaft. The manurial 
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value of the sewage may be saved and 
utilized as a fertilizer, as at Brentwood, if 
it is desirable, by constructing the tanks 
with partitions, the first compartment hold- 
ing the bulk of solids in such quantity that 
putrifaction is arrested. A common pre- 
cipitant like lime will increase the deposit 
This system conforms to the Mosaic law 
inasmuch as it leaves the waste and refuse 
of the city beneath the surface of the 
earth and leaves to nature, assisted by the 
art of man, the sanitary disposal of the 
seware. 

he septic tank on a large scale was first 
proposed for the city of Brocton, Mass., in 
1887, and is thus summarized by the officials 
who condemned it: “A _ settling basin, 
which without the aid of chemicals is in- 
tended to separate and retain the solid 
portions of the sewage; with four divisions 
of this apparatus to allow for cleansing; 

ll to be covered by a building having a 
central shaft or chimney for removing foul 
odors.”’ 

“The scheme as proposed is thoroughly 
impracticable. The settling basins would 
not cause the suspended matters to settle 
to a great extent.”’ 

The next attempt to install a plant of 
this character was made in 1895 for the 
town of Andover, Mass., and consisted of 

two sets of double collecting tanks and 
two filter beds, thoroughly underdrained 
within a building ventilated through a four 
foot chimney seventy-five feet high, the 
effluent to have intermittent filtration ou 
of doors through one and one-half acres 





of prepared filter beds underdrained, with 
three feet of sand covered with three inches 
of loam receiving the sewage from over 
drains: or such a building without out-of- 
door filter beds.’ 

These tanks, as designed, would hold th 
flow of twenty-four hours and the coars 
filters would receive the effluent at the ra 
per day of one million gallons per ac 
while the out-of-door filter would recei\ 
the effluent from the first filters at the raté 
of twenty-five thousand gallons per acre 
per day, at the rate the sewage comes to th 
disposal works at Andover today, after the 
sewers have been built and in use for over 
two vears. The system was received wit! 
the following welcome: “The Board has 
earefullv considered the proposed scheme 
ind finds that it is a thoroughly impracti 
cal one for the disposal of sewage. Th 
settling tanks cannot be expected to removeé 
more than a very small portion of the sus- 
pended matters. Moreover, there would be 
1 constant flow of sewage through the 
proposed tank, while in the case of the ex 
periments at Lawrence, the liquid was not 
disturbed. The indoor filter beds are alt 
gether inadequate and would very quickly 
become clogged. The filtration area outside 
would receive sewage from which only a 
small proportion of the organic matter had 
been removed. No special chemical or bi- 
ological difficulties attend the purification 
of sewage by this form of filter. An area 
of about six acres of open filter beds proper- 
ly prepared would be sufficient for the town 
in the beginning, but it would be desirable 
to provide for increasing the area when 
necessary.”’ 

The principle and action of the septic tank 
in liquefying the solid suspended matter in 


the sewage was not of common or even 
scientific knowledge at that date, 1895. so 
its development must be looked for within 
the last five years. 

The 1898 report of the Massachusett 
State Board of Health, published in the 
fall of 1895, contains a full report of the ex 
periments carried on at the experimental 
station to test the workings of the septic 
tank and biological filters, and confirms 
ll that Was ever claimed for the system as 
to the degree of purification obtained. The 
water from the bacteria beds at times i 
freer from contamination than that of 
the Merrimac river at Lawrence, when it i 
pumped end filtered at the rate of threes 
million gallons per day to be delivered for 
vse for domestic purposes. On account of 
the septic action of the tank the filters 
will operate for a very long tims perhap 
perpetually, because those in use for moré 
than two years show no indication of 
hecoming clogged A sewage disposal plant 
has recently been constructed at Libert 
Mm oF where the septic tank holds from 


wenty to twenty-four hours’ flow The 
oarse filter received the Septi tank 
effluent at the rate of 800,000 gallons per 


cre per day, «nd the secondary filter re 
eives the effluent from the primary filte1 
it the rate of 1,600,000 gallons per acre pet 
aay The tank is covered by i concret 
roo ut the filters are open. The purif 
ition effected is perfectly satisfactory 
town and state authorities 

The septic tank and single filtration is iy 
operation at Andover, Mass., and the tank 


reduces the area necessary for fiitratior 

from six acres, demanded by the tate ofl 
ils, to less than half an acr« ind effects 

the most satisfactory purification of tl 


ewage, equaling that where broad filtra 
ion is used without septic action 
Sewage disposal works with double filtra 
tion without septie action are bein 
tructed at Houston; Tex., but are not 
n working order. 

Now to apply this principle or apparat 


ie purification of water. If the healt} 
thorities of a municipality come to the 
conclusion that the water furnished 
menace toe the citizens and needs purif 
tion before offered for domestic purpo 


delay in erecting a proper purificati 
iant is almost criminal. Officials shou 
ect quickly and not stop to experiment. A 
experimental station has been conducted 1} 
the Commonwealth of Massachusetts fror 
“S7 un to the present time, and the result 
f the experiments in the ise 
rious material in the urificati 
of water are giv e1 in full in tI 
exhaustive reports of the Massach 


setts State Board of Health for the years 
ISM) to 1898 inclusive, which are probably 

file in the nearest public library and whic! 
should be, if they are not, in the library 
every city engineer. 

When one first draws water through at 
iron water main there is present in the 
water unmistakable evidence of iron and 
iron rust, which, however, soon disappears 
If there were not a cessation of chemical! 
action the iron mains for water or sewags 
would soon become disintegrated, instead of 
lasting a century or more, when not ex- 
posed to the air or to electricity. The the- 
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gh a three-foot w 
lered continuous 
ria ild get in tl 
¢ water from the Ké 
ted and periodik 
rface of a coke 
oarse sand filter fi 
if material that wou 
irter-inch mesh and n 


inch mesh. The surf 


it each discharge, 
pth of six inches 


every 


In 


the 


body of the filter there is about twenty 
inches air space, so that the six inches of 
water will be suspended by capillary attrac- 
tion the whole sixty inches of the filter and 
subjected to the action of three times 
bulk of air while the aerobic bacteria 
the surface of the filtering material will 
lisintegrate the organic impurities brought 
them by the water. When the next body 
water is poured upon the filter the air 

d water already there are forced down 
the underdrains, the air escaping and 

e water being collected to be applied in- 
rmittently to th surface of the filter of 

e same dimensions as the first one, but 
mposed of ner material, such as coke, 
inders or even sand If these filters are 
by side, two million gallons of water 
purified on one acre but if land is 

ble the filters can be placed one above 





other, so that six and one-half million 
gallons in be purified on one acre per day 
\ timber an ir gravel roof might be of 
vice during the cold snaps of the winter 
northern latitudes, to protect the filters 
from the frost; but otherwise it would not 


essential, except in some cases over the 
receiving the effluent from the 





By this tem is obtained the benfit of 
settling tank and what of septic action 
n the tank to liquefy and dis 
‘ate suspended impurities; the strain- 
ge through three feet of coke or cinders, 


i the double intermittent fiitration of the 








\ r thro ten feet of prepared filter 

beds where the water is subjected twice to 
three imes its bulk of air, and the 
riads of bacteria clinging to the sur: 

of every grain in the bed The lateral 

ke or nder filters can be built in bays 

in place by netting and can be replaced 
ctions when they become clogged by 

Al irious nd investigating househola- 
test th efficiency of this system 

he back ird, in the stable, or in the 

ir ir 1 erude way LA him take a 


hogshead, fill the bottom with clink 
from his furnace tre next layer with 


will 5; through an inch mesh and 

not g through a common coal sifter 
the r t f the space with cinders 

Ww re through a coal sifter and not 
throug! flour siev or with coarse 

! r gravel Across the open top 
hos ead rest two joists, and there 

ee wine or whiskey barrel, with 
rforated bottom to receive an iron syphon 
filled wit the same material as the 
gshea rranged in the same man 
! The s hon is fixed to empty the bar 
slow when the filtering material is 


rated with water, dischar 





ng upon the 
Above 
wooden 
so arranged that wher 
it will discharge its cor 
‘face of the filtering ma 
terial in the barrel, and when empty re 
turn to its original position to be refilled 
Next arrange the faucet of the garden hose 
so that it will fill the bucket in tweanty or 
thirty minutes, and let it run for a few 
days until the filter gets into good 
working order leaving the dutlet at the 
bottom of the hogshead open. When 


rface of the filter in the hogshead 


suspend A ten-quart 


the water runs pure and sweet, purified in 
prepared, 


nature’s laboratory 


artifically 
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the experimenter can let enough water run 
to supply the daily needs of the family and 
then shut off the supply. This filter can be 
arranged so that when the water rises to 
a certain hight, in the reservoir in the bot- 
tom of the hogshead the supply can be cut 
off automatically. Any ingenious plumber 
can design and construct the apparatus 
When the filtering material in the barrel 
becomes clogged by the river silt, as it un- 
doubtedly will in the course of time, it 
must be renewed. This design, if carried 
out, may possibly preserve some life which 
otherwise might be sacrificed while await- 
ing experiments by the city officials. A few 
days and a few dollars would demonstrat¢ 
the value of this principle, but every day 
of delay means danger to citizens and thos: 
tarrying in the town. No one should offer 
water to drink which is known to be pol- 
luted and dangerous to health, under any 

After constructing your water purification 
circumstances. 
plant where necessary, let the city or town 
build sewage disposal works and take the 
sewage out of the river, lake or harbor for 
the benefit and health of those dwelling 
on the banks. When the city has put in 
operation the filter and disposal works, all 
inhabitants living on the water shed should 
be warned that people are using the water 
for the water supply, and demand that it 
be kept pure and free from sewage pollu 
tion. There is common and statute law 
enough to protect the town from the filth 
of their neighbors, if anyone cares t 
force it 

If the source of water supply is reason- 
ably free from sewage or other contamina 
tion, single filtration is frequently all that 
is necessary. Where th supply is taker 
from a river which receives surface drair 
age as well as sewage, too many precau 
tions to guard the purity of the supply cat 
not be taken. It is well to err on the safe 
side 

The system of water or sewage purifi 
on by double filtration, or by combining 
the settling or septic tank with single 
double filtrat-on, permits any community 
yy the blessing of pure water and mi: 
prevent their polluting by sewage any b« 
of water which may be a source of w 
supply to their neighborhood It pern 


en- 


MUNICIPAL SEWERAGE SYS 


By Geo 


It is now a well accepted fact that good 
sanitation is a necessary essential to the 
continued good health of communities, and 
i consequently important contributing 
agent to their prosperity and growth. I 
the last decade vast strides have been made 
in the practical application of sanitary 
science, and this, supplemented by intelli 
gent municipal supervision, has revolution 
ized old methods to the great and lasting 
betterment of those municipalities wher 
sewer systems have been established ana 
perfected, and when perfected adhered to 

The average city is of comparative slow 
growth, and its initial provision for sewer- 
age purposes is usually of such limited 
character that it can hardly enter into and 


on account of the small area necessary to be 
used for water or sewage purification, that 
the territory employed for carry‘ng out the 
scheme may, above the surface, be devoted 
to other purposes, such as_ recreatio 
grounds, parks, gardens or lawns, and pre 
vents what is usually an offensive operation 
from becoming a nuisance in any neighbor- 
hood. 

The Miss:ssippi river, the Father of Wa- 
ters, with its thousands of tributaries drair 
ing a continent, is naturally the fountain of 
youth wh-ch De Soto sought. Its water is 
remarkable in that it will purify itself in 
time, and can be carried around the world 
without becoming putr:d under the tropical 


sun As the population of the valley i 
creases, the danger of contamination in 
creases; and to guard the health of the peo 


ple its pollution should be prohib:ted. True 
its bulk is vast, but bacteria of disease ar 
putrefaction have a wonderful prolific w 
of .ncreasing in numbers, as is shown 
the culture plate, and the water my car! 
the germs of diphtheria and tuberculosis as 
well as the typhoid, the cholera, and the 
black death, the bubonic plague, and spread 


f 


the scourge over the continent. Some of t 


germs of contagious diseases are know! rf) 
withstand the rigors of a northern wint 
ind are rev.vified by the summer sun, aft 
having been inclosed in blocks of ics TI 
re most active in the water when the lake 
is covered by its wintry coat of ics The 


water-shed of the great lakes, |.ke that f 
the Miss‘ssippi, should be exempt from tha 
effects of sewage pollution as far as it 
practicable, and its waters should be a re 
ervoir of the life-giving element for the 

of all. 

The time is approaching when the 1! 
tional government, as well as the state 
municipal governments, must take this n 
ter in hand, and enact laws to protect 


health of American citizens, as well as their 
life, liberty and pursuit of happiness 
guaranteed by the constitution, for of wt 
ilue are all these without health? The 
terstate rivers and lakes ure espe 
within the jurisdiction of the general g 
ernment and it is suggested that the next 
ew member of the cabinet should be 


retary of the public health 


TEMS AND ASSESSMENTS. 


Bouton. 





ome a part of a comprehensive 

system which increasing populatior 
probable additional territorial acquisit 
is sure to demand; nevertheless sucl 
tional system, primitive ind utterly 
adequate though it may be is in ma 

ises permitted to remain as a perpet 

menace to the welfare and health of a 
community, because of the expenditur 


which would be necessary if it were t I 
supplemented. It has been well said that 
“the strength of a chain is but that of 

weakest part,’ and the application can b 
made to a municipal sewer system which 
though magnificently planned and honestly 
built, is dependent for outlet on antiquated 
structures which not only lack capacity 
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by time. The first i sewer system which was not a succession 
suugh and adequaté of shreds and patches, a radical change 
elimination of an‘ must be effected. Owners of property im- 


} 


while they may have vortunate for relief, would, when permis- 








rvice in the past, could sion was so granted, construct private 
the new sanitary era sewers of a quality and capacity sufficient 
ence always to market their real estate, but utterly at 
: ae alae til a riance with th city’s system. Then 
= when such sewers had accomplished the 
yf a comprehensl irpose of the owner, he would proceed to 
m ity, anticl} ggle with the officials for their acceptance 
growth in populatio s public sewers The average public of- 
dation with adjace is Dut huma ind with a desire for 
wi this shall hav ntinuan of his lease on public life, 
ne } rigidly intes would too often yield to the voice of the 
nforseen shouid t rmer, who in many instances was a 
. d. In other word rty of infiue e, and the city would have 
ment During the erted into its sewer system something of 
t Waddilt resent quest ible value and a source of 
pit to but has ture trouble nd expenditure; and this 
t whi con ies ge to every growing city, 
mi becomes net cannot ] result it the utter 
t ections should ruil of a system howeve! judiciously 
demand is ma ned however well built inless those 
rt e! n thority will profit by the lesson of ex- 
rm rs sour rience and adopt forceful measures whild@ 
I den yportunity remains. The city of Jer- 
er regard for s City has adopted such measures and 
ad favo ie m w, if some owner desires to build private- 
tems Nad been ¢ he must do it in accordance with th 
benefit plat d to the complete satisfactio! 
x t which W < he city’s engineer. When so built it can, 
n at that tin o desired, be immediately turned over 
mpiated the cit ) 1 accepted, or it can be held by the own- 
rden a inpt ctl for a period not exceeding five years. In 
ew issessn er he ity obligate itself to col- 
1 substantial from those desiring connection a pro 
but also of the cost of the er, based on a 
f mucl sWwol ment, that pro rate 
he! I Uul sav ect is turned over to the original 
snteous in Ul wner. The five years’ limit is e:tablished 
must be petit ndefinite holding of a semi- 
property be i W by private individuals, even 
t may € maae gh tl city will during such interim 
lal t mo! t protect gainst mulcting thos who may 
é ‘ rel t . nnectior 
benents equal t , i I of propert ywwners are 
ssments er in that if it seems bur 
a ues me mstruct at the time such form 
esta sh the § wel omprehended in the plan o 
: : Feu may der certain c 
I € whners ‘ t ) t . ( str for tem 
wer ex ry private dra But ar 
! we alee ment n e first gned that no ol 
: ff n wv I made to the constr 
oe fa rmanent public sewer when th 
ns horitie e that the building of on 
marty vies . necessary, the further power 
. ss : maining with the city to eompel at its 
; Be: , retion the removal of any private drai 
. sy ame e this w order of things has n 
mé ssa Pita 
: teen but o notit in toree fficiently long to quote re- 
a Cin wake a ¢ ts, it would seem to offer an effectuai 
giect ma sail * olution what nas heretofore nroven 
; - offecti othersome m icipai >roblem 
robler ; Ww “he . Z& OL ; just ind proper assess 
hose who were t for sewer and drainage purposes Is 
ip of the environs of matter which has undoubtedly appealed 
tated. a subject wl to every official on whom the responsibility 
h For many vears evolved ind, while at first thought it 
rom time to time mad would seem that abutting property should 
perty-owners for permis ir the entire cost of sewer construction 


private sewers 


and in the n every day practical dealing with th 


i 
suggested method subject or even a slight analysis will soon 
generously granted dissipate any such idea. Unlike street im 


1 course did not at first provement, a sewer should furnish but one 


s, but it eventually be- grade of service. The degree of comparison 
if the city was to have should not include better or best. The 
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standard should be “good,” and when a 
piece of property has been accorded 
“‘good”’ drainage facilities, nothing should 
yet remain to be performed in that lings 
hence, if the property has been benefited 
to the full extent of tne facility of the city 
to so benefit and to the same extent that 
all properties in the cily are bens 
fiied, why not make a uniform charge for 
every lot, averaged upon the ascertained 
or approximated cost of the system as a 
whole? In the improving of streets we are 
privileged to consult the desires of our 
citizens and property-owners may at their 
pleasure be provided with the exclusive 
asphalt, the plebian macadam or thos¢ 
that go between. It is a case of positiv 
comparative and superlative, governed by 
the desire and ability to pay, of the tax- 
payers, 

Wholly different is the sewer question 
A municipal sewer system must compre- 
hend one or more large main outlets, with 
connecting laterals of varying size and all 
necessary to one complete’ whole The 
property abutting on a main outlet should 
b assured of good drainag faciliti 
also should that property abutting on the 
smallest lateral, but while at times 
effort is made to levy a portion of the 
cost of the main sewer on a considerabl« 





portion of contiguous territory, the uni- 
formity of assessment oftentimes fails, and 
disparity in payment for equal benefits is 
the rule. A knowledge of affairs in my own 
city, together with a careful inquiry made 
into the methods of other cities has forced 
this conclusion. Now let us consider that 
the cost of the main outlet has been evenly 
distributed, there yet remains the laterals 
of size varying from forty-two (42) inches 
brick to eighteen (18) inches pipe. The cost 
is disproportionate, and although the benefit 
accorded is identical, I believe you will find 
that the almost unversal custom is to as- 
sess the abutting property not with regard 
to the benefit, which is equal, but on the 
basis of cost, thus the individual who owns 
property abutting on the forty-two (42) inch 
brick lateral, pays in the neighborhood of 
fifty per cent. more for his service than does 
he whose property abuts on the eighteen 
inch pipe. The first individual would be per- 
fectly satisfied with the small pipe sewer, 
but the city’s system orders otherwise and 
with the method of assessment now in vogue 
an unfair and discriminating charge is legal- 


ized. The remedy suggests itself Estab- 
lish your system and regardless of the size 
of a sewer make the cost for drainage fixed 


ind uniform. 


MUNICIPAL HOME RULE, ITS SCOPE AND LIMITATIONS 


By Robert BE. MeMath., President of Board of Public Improve ments, St. Louisa. 


of Public Improvements, St. Louis 
The government of cities a subj rf 





vast and growing importance When th 
United States first took its place among 
itions the three largest cities—Philad: 
phia, 42,000; New York, 33,000, and Boston 
19.000—had an aggregate population of less 


than 100,000. The early state constitu 
contained no provisions relating to the gov 
ernment of cities, for there was the! 
need. As the need becam manifest sucl 
provisions found place in the later consti- 
tutions. Of the mass of legislativ icts 
great part relate to the affairs of citic 
towns and villages, and no small part 
the labors of courts are given to endeavors 
to define the rights, relations and duties 
municipal corporations to their inhabitant 
to the state and to the persons or 
porations having contracts or business r« 
lations with municipalities 

A considerable body of literature has 
been produced devoted to the discussio: f 
municipal problems, which might be 
studied with profit, but comparatively few 
municipal officers have opportunity to mak 
such study. The American Society of 
Municipal Improvements has properly 
charged one of its standing committees 
with the duty of making a report on city 
government and legislation The objects 
of this society are practical and the treat- 
ment of the assigned topic should be 
find what is rather than speculate as 
what ought be. 

Of the nature and properties of a munici- 
pal corporation it has been well said ‘There 
is nothing in the law more complex and 
abstruse,’’ and again “Our municipalities 
in their creation and operations stand close- 
ly related both to the state and to adminis- 


trative law They offer to the statesman, 
the legislator and to the jurist questions of 
perplexing intricacy and deepest moment 
How thoroughly our municipal institutions 
are wrought into the framework of our 
government and administratior how im 


portant the functions they are made habit 
ually to perform, how closely in the exer 
cise of their diversified powers and in the 
discharge of their varied duties, they touch 
the daily life and affect the most important 
interests of the citizen and of the property 
owner cannot fail to impress the most inat 
tentive observer 

The whole system of government in the 
United States is intended to be one of 
checks and balances Limited powers are 
granted to governmental agencies for spe 
cific purposes, and th residue of powers 
not so delegated is reserved to the people 
In accord with this general policy the right 


of local self-government is expressly as 





serted as inviola 
We have a series of governmental agen- 
cies A federal administration to which is 
ommitted all matters relating to other na 
tions and such internal affairs as touch all 
parts of the country alike Secondarily, but 
not subordinate in the sense of be:ng sult 
ject to dictation as to local policy comes 
the state, which has full power over the con 
duct and interests of the people of the state, 
but the power is defined and limited by 
wr.tten constitutions. Next we have in 
most states counties, which are political 
subdivisions of the state, subordinate to and 
auxiliary to the state government. Counties 
are vested with powers to manage certain 
local affairs, but since counties do not have 
legislative powers they are little more than 
local agenc‘es of the state. Next in order 
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diction owe to the state. Assessments must 
be made, taxes levied and collected, police 
and the machinery of courts and adminis- 
tration of justice must be maintained. The 
power necessarily vested in the legislature 
to exercise control over cities is intended 
to be used for good and worthy ends, just 
as the powers of municipal corporations are 
intended to be so used. The powers may be 
abused, and in many cases have been 
abused. If the city abuses its power the 
legislature may correct, if the legislature 
goes beyond its proper limits the courts 
may intervene, but if the legislature goes 
wrong but keeps within its legal limits the 
only appeal is to a subsequent legislature 
The legislative control spoken of extends 
to all the relations which the city bears to 
the state, but there is a portion of the 
functions of the city to which legislativ« 
control dces not extend. lt does extend t 
all things which have their origin and pr 
ceed from the act of incorporation, bu 
those things which existed tndependent! 
of the act of corporation the legislatur: 
can not impair or destroy The Unite 
States supreme court has held that the mu 
nicipal corporation is entitled to the con 
stitutienal protection ‘‘with respect to it 
private or proprietary rights and interests 
The community has local rights and 
privileges not created by legislative action 
The act of incorporation created a leg 
personality and invests it with certal! 
powers and privileges, some of which affé 


the state at large and are of the naturs 
if duties owed the state, others relate 
loc necessities and conveniences and aré 


exercised or not as the local authority ma 
determine. The real purposes of a munici 
pal corporation is to provide for the pop 
lar needs and conveniences of a compact! 
ettled community with which the state 
rge has little or no concern. The duti« 
the state are laica upon the city as a n 
r of convenicnce rather than necess 
There are many matters which are clear 
eal and others as clearly relat to ti 
ite but there are still others whose re 
tion is not so clear. Hence there is mu 
confusion as to where home rule of cities 


should begin and end. A recognized author 

says “The administration of justi 
the preservation of the public peace and 
like, although confided to local ag 


r 
re essential matters of public concer 
municipal 

ws proper, th establishment of g¢ 
works and water works, 1e construction 

wers and the like are matters which per 
tain to the municipality as distinguish« 


while the enforcement ¢ 


from the state at large.’’ Yo these may be 
dded fire protection, garbage remoy 
street construction, maintenance and ¢l 

ing, markets, hospitals, cemeteries, vark 
libraries, museums and other provisions for 


the comfort, instruction and pleasurs ) 
citizens 

In the granting of railway franchises 
use the streets it is held that the city acts 
s agent of the state. The same principle 


applies to telegraph and telephone and 
other local public sevice 


The right of cities to choose their loca 
officers is generally established but the man 
ner in which they are to be chosen or elect 
ed is subject to legislative power. The leg 
is'ature may impose a civil service or cities 
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or cities may adopt such a service for them- 
selves 

Regulation of the appointment or election 
of officers and the exercise of the power of 
selection of city officials by state function 
aries are very distinct matters. The on 
is legal and proper, the other is an invasion 
of the rights of the governed. ‘‘The nearer 
the officers are to the people over whom they 
have control the more easily and readily ars 
reached the evils that result from political 
corruption and the more speedy and certain 
the cure.’’ The foundation principle or as 
sumption is that the people of a city or 
other political unit are intelligent and vir 
tuous enough to be fully capable of 
government. 

If the people who are most directly aff« 
ed by bad government fall into careless 
ways, become indifferent and will 
rect evils when the power so to do is 
their hands, how may it reasonably be ex 
pected that a body of voters or representa 
tives who have no direct interest wil) 
wise and by timely action remedy vi 
which are merely local? If the comn 
iffected will not defend itself at home 
if the decent elements are so discordant 
not to work together they will have 
influence at the state capital 

Municipal officers are those whose d 
are fixed by charter or ordinance and 
by Statute Officers who have charge o 
pavements, sewers, water works, parks and 
public buildings, perform duties which are 
strictly local They are the managers of 


the city’s property, used for the comn 
benefit of citizens The mayor of a t 
not a state officer if he only perforn 


municipal functions, but if, by statute 

i made a member of a police board x 

officio, he, to that extent, is a state offi 
The maintenance of a police for 

ficient to secure the peace and satfet 


within the city’s borders, whether re 


or sojourners, is a duty to the state He 
the proposition that the police 

gency is generally accepted f b 

agency the legislature l 

nd may compel the city t y tl x 
penses of a police force even if tl 

entirely managed by officers name 

state In a recent instance this A 
has been exercised as a right to comn 
flagT t wrong ind the ourts hay 
hat the legislature, being wit! 

t i we oq I be 
hough the ection be wis 

\ ertai cit wl h } 
’ hy th p rty whict j 
nority in the state had a jp 
ment managed by a board p 
governor Tr number and iri 
force was subject to local cont: 
olic board made all appointme 
board asked the city authorities f 
crease of the force, which was adm 
I needed The request was met 
demand that the members of the 
legislativ body name the men t be 
pointed This was done for sever 


ind so provocation was giver T) | 
board appealed to the legislature and 
tained a new police law which gay 

police board almost unlimited powers, and 
at the first step the cost of police service 
was advanced from about 19 per cent. to 30 
per cent. of the city’s revenue. The de- 
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ence though often prompted by a desire to 
relieve a city from pressing evils, has tend- 
ed very greatly to lessen the sense of re- 
sponsibility on the part of local officials and 

pon the part of the communities them- 


From this study of home rule, its scope 
d limitations, the only conclusion that 
ean be drawn is that cities may well be re- 
l i from the discharge of duties in which 
act as agencies of the state and be 
limited to the ly local affairs which 
rovide for the needs of a compact popula- 
The field for municipal activities 
would then be defined, and energies being 
ntrated upon definite objects would be 
more effective than they have been or will 
if the field is as broad as many have 
thought home rule should embrac« 
is limitation ¢ heme rule will help to 
fferentiate the local affairs of cities from 
hanging policies which logically attend 


om nation ¢ [ ctions as state agen- 
with the nduct of iocal affairs; will 


Oo emancipate city governments from 
he domination of national and state politi 
il organizations. So long a ities are 
lled on to act as agencies to carry out 

will of the state just:so long will the 
olitical control of cities be striven for by 

i parties and iocal in 


rea poll 
be I le subordinate to general poli 
is a commo lelusion that our system 
government can be understood by a study 


the written constitutions of nation and 
te and of city charters. The real control 


vernment ction and the shaping of 
ies has passed into the hands of those 
consent or by usurpation have con 
of party organizations, which have no 
e in constitutions or charters and have 
t recog n laws 
illow tl topic further would lead to 
ments tl would savor of politics and 
e dis sions not within the pro- 


Ame! nS ety of Municipal 


OR MUNICIPAL WORK. 


t tl mett is of rrving out the 
ve ) been sufficient) well de- 
specially 


municip work, and more 
municipal works of our sma r cities 


villages, there are a number of prac- 
diffi« i in the way of properly 
testing cements. It is the purpose of the 


writer to indicate some of these difficulties 
d to suggest methods whereby they may 
overcomes The municipal engineer has 
1e@ supervision of the work carried on by 
umber of different contractors using a 
versity of material whore quality must 
be ascertained by the engineer. His prob- 
m is quite different from the engineer 
who directs a single large work of construc- 
t 1; in this the brand of cement is rarely 
hanged, the materials are furnished in 
quantities and ample time is given 





the engineer for properly ascertaining the 
quality of the cement. 
In municipal work it is very frequently 
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CEMENT TESTING FOR MUNICIPAL WORK. 


the case that the construction of sewers 
and the paving of streets are ordered to be 
carried out with very littie delay and the 
various works must be let to persons who 
will not only provide the labor and tools, 
but will also furnish all the materials 
Storage room must be found by the con- 
tractor, and generally the only available 
room is on the strect, where he is cramped 
by the necessities of traffic and of keeping 
open means of access to houses and places 
of business. Often the contractor has to 
work under a time !imit and is subject to 
forfeiture in case of delay. His materials 
ire frequently slow in reaching him fron 
causes quite beyond his control, and wher 
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are available the citizens, ex 
the delay and the serious 
convenience resulting therefrom are 
oath to incur further loss from interrupt¢ 





isiness as the contractor is to have 
exacted The engineer ha 
idopt one of two alternatives; either 
ilinder the progress of the work to an ex 

t that will occasion much public in« 
enience and perhaps loss to the contractor 
r else to pass upon the quality of materia 
without sufficient time elapsing to e1 

od judgment to be formed as tot I 
ity Time must be given to the proper 

testing of cement and its absence 
main cause of the difficulty in carrying t 
proper tests for municipal work 

A second serious difficulty in our sm er 
municipalities is due to the frequer [ 
the needs of tests To equip and maintai 
a testing laboratory involves an outlay 
that municipal legislators are reluctant t 
make where it is evident that its use w 
r quite frequent Moreover evel if 
properly equipped testing apparatus is 
the disposal of the engineer, there wi 
be enough work under ordinary cir I 
stances to enable any of his employes 
acquire sufficient skill in making tests t 
render their results comparable with tho 
of persons of large experience and const 
practice 
It is well nigh usless for an engineer 





specify certain’ numerical limits in the 


ing materials when the methods employe 
are capable of yielding results of 
uncertainty, due to the lack of exper 
the person conducting the tests His test 


might reject cements that could be 


by 


the contractor or the manufa 
} 


fulfill all requirements when tested by 
experts On the other hand he may 


pt cement, which the larger exper 


those engaged in the daily testing 
té 
Ir 
himself quite unable to have material 
erly tested, owing to lack of time 


rials would find to be inferior 
brief: A municipal engineer n 


lso, to lack of proper apparatus 


very 
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pro 
ure 
sk 


manipulators of such apparatus It 
many years seemed to the writer tl 
ibove mditions are the proper s 
peration on the part of citi 

ages or of intervention on their bel 
he part of the stats 

The state engineer and sur 
York has recently recognized tl ex 
f this need and has offered t make 
r public officials of the state w Ww 
specimens of cements to hi 
Such tests would be very val 
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The most serious difficulty, howe 
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CIPAL ENGINEERING. 


AND NATIONAL MUNICIPAL STATISTICS. 
By M. N. Bake ?. 














curing struggling, as indeed it must under the cir- 
‘ I CIStlhé iS an utter umstances, to get its share of the appro- 
! nunicipal ccount- priations, like so many pigs at a trough— 
I many cities, an a ind sometimes “it’s the still sow that gets 
‘ *Kkeeping worth he swill.’ 
I for any two de Instead, then, « liscussing what sort of 
hav the same state bureau i best serve the end in 
I ints: rare. indeed ew let us consider what information 
in two cities to fo nicipal act nts and reports should con- 
‘ t ticall in It is the function of societies like 
A me ies to have similar s to indicate, after careful investigation 
their vari wi t information € l ind other 
’ eovernment. A inunicipal officials need, leaving it for ex- 
A € mind as t er iccountants to draw up the necessary 
: orm cou ms of bookkeeping l may say 
ti i] municipa eh, that special stress needs to be laid 
a itumeali having all accounts discriminate  be- 
f se ring eacl st of mstruction, operation and 
: at aa in Gaetan charge and that the latter should 
de sinking fund and denreciation 
Orsne ' ut aon y I “ ittee n ! lic al data has al- 
, , ir commi n municipa 
hi ¥ aid before you carefully prepared 
at ritte a ae edules for reports on water works, sewer- 
: ge and paving. I desire to call your atten- 
neareetiie- Sos the fact that water works schedules 
ie ra v ere repared some fourteen years ago by 
Gat th American and New England water 
4 : apbehins A vorks associations, and that number of 
ar? sdhion .™ in New England, New York, Ohio and 
ia a ; aang - M gan have made use of the New Eng- 
Vork of t schedules for years Obviously, we 
a biishee t secure uniformity if each of the 
q . t exchang is societies adopts a form of its own 
iba es n ittle or no regard to the other The 
TH a ' f these I societies, in this par- 
E ' \ we expresse respect. Ww not intended to be 4di- 
eh harles H s far I know, but nevertheless 
7 I ne sever \ not é n coneert. The three 
7 reaus 1 ve much that is practically identical 
* ; trean n the same, uniformity, and 
i Y b I ’ emu t} Cent l 
' Vat \ k Associat will 4 
‘Ven gene! juestion at its meeting at 
cs w SI xt week, and the New England 
me See I SI \\ | ‘ it holds its annua 
+ oi } . SOrm™ I ition at Rutland the week following 
he r sor ypportunity to take a 
iz! . i stride toward uniformit by devising 
u for mbined acti so that her 
ey , ther wi ‘ ne, instead of three, or 
r : : ae A I rm schedules for sum 
ey {f wa rw ks statistics The fact 
eet! . he New Engl 1 water works schedule 
far put int ise, even 
+ . “ £ le \ i omparatively few 
is e = whey title t to careful consideration 
if histag p. he ther rele s. It would be surpris- 
| : or, did t need alteration or exten- 
sah x ; : > son oints Oo meet the changes in 
mS " r works ractice during the past four- 
i mer ; irs, but we might congratulate our- 
; “anc \ f half the water works of the country 
Hy - = — nose resented anything like so complete a sum- 
! and n) y as this in their annual reports. By 
we branches might he greater number of water works in 
ia) P 7 state board e United States are in cities of 20,000 and 
" t} inder ’ eT where for many years t come it 
4 One of the great “ ld be difficult to secure the voluntary 
é S ! D progress i »ption of elaborate schedules 
t 4 n ’ ck of co-opera [ know there is much to }t said in favor 
" wed { epartments. Our cities oviding very complete forms, not ex- 
} t : t it as aggregates ‘of ting the smaller places to use all of 
‘ie ' t if the m y branches or bureaus them, but over-elaborateness will lead many 
ae? 
’ 
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places to avoid these schedules altogether, 
rather than to select some portions of them 
for use. Then, too, if the smaller places 
adopt only portions of schedules, they will 
not all use the same paris, so that great 
Civersity will still prevail. It should be -re- 
membered, too, that such schedules as are 
under discussion are designed as summaries 
of statistics, and not for the full body of 
accounts and records kept by water, sewer 
and other city departments. Uniform 
counts, or bookkeeping, is quite a different 
thing from uniform summaries of the lead 
ing facts relating to water works plant or 
sewerage system. Eventually, we may ho! 
for complete uniform systems of bookkeep- 
ing, but at the start we shall make mor: 
progress if we all agree on the leading items 
which it is desirable to include in the 


nual reports. In other words, the plan for 
voluntary action must be simple; the mors 
elaborate schemes for uniform municipal 

counts can be brought into genera St 


through central state supervisior wit! 
fair degree of compulsion available for S 
in some cities. 

Of course this society will not stop its 
forts at co-operation with water works r« 
ports. So far as I know, you are pioneers 
in formulating a scheme for report 
sewerage and paving, but thereare other 
tional societies interested in these subje 
to say nothing of the hosts of state 
local engineering and other societies 
and all of which can dc most effective n 
sionary work with state legislatures 
municipal councils and their individ 
members. There are a number of societies 
devoted to special branches of n 
work, branches from which your ict 
membership is small, but your possible 


ture membership is large-—-such as gas, ¢ 
tric lighting and street railways in ad 


tion, there are economic and stat Sso 
tions, and still other societies de t 


THE QUESTION 


[By Charles Carroll Brown, M. Am. Soc 


FILLER FOR BLOCK PAVEMENTS. 

I would be thankful for any information 
in regard to filler on paving block 

George H. Randal 
City Engineer, Oshkosh, Wis. 

The principal materials used for 
filling joints in brick pavements 
are sand, cement, grout and tar or 
asphalt mixtures. The objects of 
a filler are to keep water out of the 
foundation and to protect the edges 
of the brick from wear. If bricks 
are closely laid and well filled, any 
filler which will not run into the 
foundation will attain the first- 
mentioned object. Sand of suffi- 
ciently fine grain is as successful 


the general problem of securing good gov 
ernment. What I hope to see is committees 
from every society interested in municip 
affairs, each empowered to co-operate wit! 
the others to secure the formulation and 
adoption of uniform schedules for summar 
izing municipal statistics of all kinds 
eventually the establishment of uniform 
municipal accounting, under competent stat 
supervision 

Under existing conditions the outlook for 
national municipal statistics of much com 
parative value is not encouraging, but ths 
recent demand for such statistics, and the 
iwakening to the deficiencies in municipal 
bookkeeping, are each hopeful signs for t 
future Until we have a permanent 
bureau, or a division of municipa tatist 

it Washington, it is useless to expect much 
from the general government inless 
by an extension of the work of the 
States Department of Labor TI 
ment will soon ublish its se 
bulletin entitled “Statistics of Citi 
These bulletins are now limited i 
0,000 population and upwards. They might 
well be extended to smaller cities T 
statistics given are secured, for the n 
part, by agents who visit the cities 
tion In no other way, it is said 
and figures of value be obtained 
present heterogeneous conditio1 
ipal accounts and reports 

What the twelfth census might 
place before the country a cer 
or mere count or munk ipa ictivitl P= 
hibiting in one comprehensiv: 
area of each ity, its mile 

d and unpaved, of sewers, water w 

and so on through the list, 

me could tell it a glance Ww 
given citv had d i? 

municipal work Thi wou 

able basis for*- more deta 


estigations 
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in this way as more expensive ma- 
terials. If pavements are not kept 
clean, there will not be much wear 
of edges with sand filler; but if 
they are well swept or cleaned with 
the pneumatic sweeper, the sand 
filler will be swept out of the joints 
near the surface, and the unpro- 
tected edges of the bricks will be 
subjected to wear, so that the up- 
per surfaces of the bricks will be- 
come rounded and the pavement 
rough. The same will be true of 
tar fillers, and of most asphalt fill- 
ers, except that the filler will dis- 
appear in hot weather, by running 
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into the foundation to a greater or 
less extent. This is not true of all 
asphalt mixtures. One or two of 
our advertisers make good fiilers 
of this description. A good filler 
is a grout made of fine sand and 
cement, applied as a liquid, the 
first application with, say, three 
parts of sand to one of the cement, 
and the second with half as much 
sand, and applied until all joints 
are filled. When set, this filler 
should resist all proper cleaning 
tools, and if good Portland cement 
is used should resist the action of 
traffic about as well as the brick, 
and thus add to the smoothness 
and durability of the pavement. 
Murphy grout, properly made and 
applied, is equally successful. 
Some cities have found trouble 
from expansion of pavements laid 
thus tightly. Very few have made 
this complaint when the brick were 
laid and the grout applied in warm 
weather 

HOT WATER CENTRAL HEATING 

PLANTS. 

Please give me a list of hot water heat- 
ing plants, municipal and private, in op- 
eration, or under construction, in Indiana, 
Illinois and Ohio. The city of Columbia 
City has granted a franchise to operate a 
heating and electric power system, work 
to be begun at once, before streets are 


paved L. E. Holderman, Supt., 
Columbia City, Ind. 


Combination electric light anid 
water heating plants have been 
erected at Toledo, Ohio; LaPorte, 
Ind.; Mattoon, and Alton, IIl.; 
Boone, Perry, Ida Grove, lowa Falls, 
Mason City, and Missouri Valley, 
Iowa; LaCrosse, Kenosha, Portage 
and Racine, Wis. Some of these 
were in the nature of experimental 
plants, but reports from most of 
them indicate that they are giving 
considerable satisfaction. Electric 
light plants in Hoboken, N. J.; 
Erie, Pa.; Terre Haute, Ind.; Dav- 
enport, lowa; Seattle, Wash., are 
said to distribute their exhaust 


; 


steam for heating purposes. Dan- 
ville and Springfield, Ill., have 
central steam heating plants. See 
papers on this subject on page 35 
of our July number and on page 351 
of the June number. The Central 
Station Heating Co., Cincinnati, 
Ohio, will give information regard- 
ing its pipe systems. Many fran- 
chises have been granted for all 
varieties of central station heating 
within the last year or two and 
about sixteen are in operation. 





METHODS OF SEWAGE DISPOSAL 
I especially desire information on sew- 
age disposal by cremation. This city is 
about to enter ona considerable amount 
of sewering. The plan designed years ago 
was that of dilution, but increased popu- 
lation and manufacturing interests de- 
mand a change if possible. Yours truly, 
J. M. Bandy, City Engineer, 
Greensboro, N.C. 
A few small towns in England 
use the dry closet system, using 
earth or some combustible absorb- 
ent and emptying the pails at reg- 
ular intervals. The contents of 
the pails may be used as fertilizer 
or cremated and the ashes so used. 
The contents of ordinary privy 
vaults or cess pools can not be dis- 
posed of very successfully in this 
way. The reports of such systems 
indicate that they are rather ex- 
pensive and must be taken care of 
in the most thorough manner at 
all times. They are not readily 
applicable to large towns. The 
modern systems remove the house 
drainage by water carriage through 
sewers to a disposal station where 
the solids are removed from the 
sewage by chemical precipitation, 
filtration, or the action of the septic 
tank. The solids remaining in 
chemical precipitation tanks may 
be cremated if the water is pressed 
out of the mass. See the answer 
to question of Frank W. Wagner, 
for list of books on sewage disposal 
in this country and in England. 
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THE QUESTION 


BOOKS ON SEWAGE DISPOSAL AND 
WATER-WORKS. 


Will you kindly advise me of the best 
works on sewage disposal plants, water- 
works plants, natural gas piping, etc.? 

Frank W. Wagner, City Clerk, 
Ashtabula, Ohio. 

Rafter and Baker’s ‘‘Sewage Dis- 
posal in the United States’’ gives 
short descriptions of all the systems 
in use in this country up to the 
date of publication, with some state- 
ment of the methods of operation 
of the works and the success at- 
tained. The price is about $5. A 
discussion of the principles upon 
which the various classes of sys- 
tems are based will be found in 
Kiersted’s ‘‘Sewage Disposal ’’ 
($1.25). English books of great 
value on the same subject are 
Crimp’s ‘‘Sewage Disposal Works’’ 
($7.50), and Corfield and Park’s 
‘Treatments and Utilization of 
Sewage’”’ ($4.50). 

Folwell’s ‘‘Water-Supply Engi- 
neering’’ ($4), and Fanning’s 
‘‘Hydraulic and Water-Supply En- 
gineering’’ ($5), are the standard 
works on the design and construc- 
tion of water plants. Hazen’s ‘‘Fil- 
tration of Public Water Supply”’ 
($2), Nichols’ ‘‘ Water Supply’’ 
($2.50), and Mason’s ‘‘ Water Sup- 
ply’’ ($5), treat of the purification 
and preservation of water, giving 
full discussions of the sanitary side 
of the subject. 

Probably Rafter’sand Baker’s and 
Nichols’ will be the best books for 
your purpose to begin with. Others 
may follow if other points of view 
are desired. Natural gas piping 
follows the same principles regard- 
ing the thickness of pipe and meth- 
od of making joints as ordinary gas 
piping, and does not depart materi- 
ally from the practice for piping 
water, except that allowance for 
‘‘water hammer’’ is not necessary. 
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DRAINAGE ACROSS STREET INTER- 
SECTIONS. 
What is considered the best method of 


providing for drainage across street inter- 
sections where no storm sewers exist? 


If the street is not paved, a box 
culvert of wood or stone is usual 
and is quite as satisfactory as the 
road surface. The velocity of the 
water coming to the culvert should 
be reduced as much as possible, 
except where gradients are very 
low, and the water leaving the 
culvert should be accelerated. 
This usually means shallower gut- 
ters above the culvert and deeper 
ones with consequent greater crown 
to street immediately below. The 
culvert must be large enough to 
carry the water and there should be 
entrances to it both in the bot- 
tom of the gutter and vertical if 
possible to arrange. The crown 
of the cross street should be flat- 
tened on the intersection over the 
culverts enough to cover them com- 
pletely. 

If the street is paved and the 
amount of water is not excessive it 
is sometimes possible to use vit- 
rified clay or iron pipe, according to 
whether the foundation is sufficient 
protection to prevent crushing or 
not. Unless the fall across the cross 
street is great enough to make up 
for the shape of the pipe, and the 
amount of water is not large, box 
culverts may still be necessary 
The remarks made above apply 
almost equally well to paved streets 
except that wooden culverts should 
not be used. Asa last resort on a 
flat intersection a culvert whose 
top is on the surface may be used. 
No covering other than the street 
paving material is entirely satisfac- 
tory aud the choice of material must 
depend on the character of street 
surface and kind of loads. 
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LOSS BY FRICTION IN FIRE HOSE. 
What is the loss by friction in a 2- 
inch fire hose per hundred feet, and is the 
factor the same for each additional hun- 
dred feet? Subscriber. 
The friction loss in hose varies 
directly as the length when laid 
approximately in straight lines. 
The loss of head in pounds for rub- 
ber hose equals the length of hose 
in feet multiplied by the square of 
the discharge in gallons a minute 
and divided by 2820 times the fifth 
power of the diameter of the hose 
in inches. Experiments indicate 
agreement of results for low press- 
ures and small nozzles and that the 
results from the formula are a little 
too small for high pressure and 
large nozzel. ‘Thus the loss in 100 
feet of rubber hose under 20 pounds 
pressure and witha l-inch nozzle, 
discharging 110 gallons a minute, is 
1.35 pounds; with 60 pounds press- 
ure and 14-inch nozzle, discharg- 
ing 297 gallons a minute, the loss 
of head by friction is 29.5 pounds. 
See Fanning’s ‘‘Water-Supply En- 
gineering’’ (#5). The effect of fric- 
tion in reducing head and dis- 
charge is shown in different forms 
by diagrams, in Folwell’s ‘‘Water- 
Supply Engineering’’ (#4). 





CORRESPONDENCE SCHOOLS OF 
ENGINEERING. 

What is your opinion regarding corre- 
spondence schools of engineering that are 
now being brought before the public? Are 
such schools looked upon with favor by 
municipalities and practicing engineers, 
and in your own opinion do you think 
their methods of teaching will fit a gradu- 
ate of the school to practice as a compe- 
tent engineer? [ understand their diploma 
carries no degree A Subscribe ?. 

Correspondence schools certainly 
do not take the place of the close 
contact of teacher and student at- 
tained in engineering schools, but 
they are of great value in directing 
the study of those who wish to 
secure some technical knowledge, 
and who can not leave their work, 





or who can not afford the expense 
to attend a school. That they sup- 
ply a great demand is evidenced by 
the number of schools and the 
number of students. The amount 
of work done, and the character of 
the work, depends upon the indi- 
vidual somewhat more than in at- 
tendance schools, and to this ex- 
tent the average student of corre- 
spondence schools is not so satis- 
factory. Neither is the general 
training obtainable in the best tech- 
nical schools to be found in the 
students of correspondence schools, 
and this is essential for a thor- 
oughly competent ‘‘designing and 
directing’’ engineer. Occasional 
exceptions do not lead to modifica- 
tion of this statement. Unques- 
tionably many studious men and 
youths have materially improved 
their position in life by their study 
under the guidance of the good cor- 
respondence schools, and some have 
been led to take up more detailed 
and extended studies, and have 
taken high position, who would 
otherwise have failed to rise. 
MEMBERSHIP IN AMERICAN SO- 
CIETY OF CIVIL ENGINEERS. 
What are the requirements of an en- 
gineer to become a member of the Ameri- 
can Society of Civil Engineers, and what 
is the expense attached to the Society? 
Subscriber. 
The principal requirements for 
full membership are active prac- 
tice for ten years, responsible 
charge of work for five years, 
ability to design and direct en- 
gineering work, age of thirty years, 
favorable report by five members, 
recommendation by the board of 
directors, and less than seven nega- 
tive votes. There are some modi- 
fications under certain circum- 
stances, and the requirements for 
associate member, associate and 
junior member are less than those 
stated. A letter to Charles Warren 
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Hunt, Secretary, 220 West 57th 
street, New York, will bring copy 
of constitution and blank form for 
making application for member- 
ship. ‘The entrance fee for mem- 
bers is $30, for other grades pro- 


gressively less; dues $15 for mem- 
bers, others less, additional for resi- 
dents of New York City (within 
fifty miles of New York postoffice), 
$10. 


[By C. W. Tooke, Professor of Public Law, University of Illinois, for MUNICIPAL ENGINEERING 


ATTITUDE OF COURTS ON ELEC- 
TROLYSIS. 
Among the various court decisions re- 


garding the action of municipalities, water 
or gas companies, against electric compa- 


nies for damages to gas or water mains to. 


service due to electrolysis, has anything of 
a definite nature occurred so that such ac- 
tion would be abided by throughout the 
country? Ifso, what was the decision? 
Subscriber. 


[ am not aware of any case in 
this country in which the damage 
to water or gas pipes by the action 
of electrolysis has been made the 
subject of judicial decision. The 
question is one upon which it is 
very difficult to give an opinion, 
and one which in all probability 
will be finally solved by the inge- 
nuity of the inventor rather than 
by the adjudication of the courts. 
[f the facts concerning electrolysis 
were scientifically determined and 
the possibility or impossibility of 
preventing its action at a reason- 
able cost settled by the engineer, 
the courts could readily apply their 
established principles to a determi- 
nation of the conflicting rights in- 
volved. 


Some light, however, may be 
thrown upon this question by the 
analogy of adjudicated cases bear- 
ing upon the relative rights of pub- 
lic service corporations to the use 
of the streets of cities and villages. 
The cases most directly in point 
are those which have arisen from 
controversies between corporations 
holding franchises for the use of 
streets for telephone service and 
those holding subsequent franchises 
for the use of the same streets for 
electric lighting and electric rail- 


ways. The damages complained 
of by the telephone companies were 
those resulting from the disturb- 
ance of their currents through the 
leakage or induction of the heavier 
currents used by the other com- 
panies. While there is some con- 
flict in these series of decisions, 
the general principle maintained 
is that although the rights of the 
telephone companies to the use of 
the streets may be prior to that of 
the other companies, still the ear- 
lier grant confers no exclusive 
privileges; that lighting, and espe- 
cially transportation, are more dis- 
tinctly the purposes for which the 
streets are held in trust for the peo- 
ple; that until it can be shown that 
the damages complained of are th: 
result of negligence upon the part 
of the defendant corporation in 
not using practical appliances 
which can be put in at a reason- 
able cost, each company using the 
streets for the conduct of electric- 
ity is expected to protect itself 
against damages arising from a 
similar use of the streets by other 
corporations. 

Water and gas companies may 
be said to stand upon a more favor- 
able footing than telephone compa- 
nies, as regards their rights to the 
use of the streets, to the extent that 
the service rendered by them is 
more necessary to the welfare of 
the community than that rendered 
by the telephone companies. On 
the other hand, it is clear that the 
causes of the injuries that they 
complain of through the action of 
electrolysis are far less determinate 
than in the case of the telephone 
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companies. Conditions of soil and 
climate enter into the problem to 
such an extent that it would be 
very difficult to establish in a court 
of law that the electric current was 
the direct and immediate cause of 
the damage. In a recent case in 
New York state (Siebrecht v. East 
River Gas Co., 47 N. Y. Supp. 262, 
decided in 1899), a gas company 
was held liable for damages done 
by escaping gas, due to the corrod- 
ing of the pipes, either by the ac- 
tion of the salts of the earth or by 
electrolysis. It is quite evident 
that if water and gas companies 
are to be held liable for damages 
thus caused, they should in turn 
be given recourse against the com- 
panies by whose neglect their pipes 
have been corroded so as to make 
the injury possible. 

Thus it can be seen that the dif- 
ficulty in this matter is not so 
much with the courts as with the 
scientist and engineer. The diffi- 
culty of fixing the legal liability for 
damages of this nature will be 
solved as soon as it can be defi- 
nitely shown that the use of the 
earth for a return current by a street 
railway company is the direct and 
necessary cause of the damages com- 
plained of, and that such damages 
could be prevented by the use of 
some practical appliance of reason- 
able cost. If such an appliance 
can be used by the railway com- 
pany, then the duty of such com- 
panies to adopt it will doubtless be 
fixed, unless the water and gas 
companies by the use of a like ex- 
pedient can prevent thé injury to 
their property. Until science comes 
to the aid of the courts in this mat- 
ter, however, it may be taken for 
granted that the courts will not at- 
tempt to usurp the field of the 
scientist and engineer and to fix a 
legal liability where a liability in 
fact can not be shown to exist. 


ENGINEERING. 


On this subject, generally, I take 
this occasion to recommend a work 
that will prove of great value to the 
engineer as well as to the practicing 
lawyer, ‘‘The Law of Electric Wires 
in Streets and Highways,’’ by Ed- 
ward Q. Keasbey, of the New Jersey 
bar. The second edition of this 
work published this year will well 
repay the investment of any person 
interested in the subject under dis- 
cussion. 


LEGAL RIGHT OF WATER COM- 
PANIES TO ENFORCE REGULA- 
TIONS. 

When so stated in the rules and regula- 
tions on the blank applications of a water 
company that meter rental will be 
charged, can the payment of such rental 
be contested? Ifso,on what ground? Do 
you think that the courts in the case of suit 
would uphold the water company or the 
consumer? Subscriber. 

The payment of water rental 
charges can be successfully con- 
tested in any case in which it can 
be shown that the service con- 
tracted for was not rendered, either 
by a failure of the company to sup- 
ply water, or by such a contamina- 
tion of the water supplied as to 
render it unfit for the use intended. 
In general, unless the municipality 
under legislative authority assumes 
responsibility for the correctness of 
the meter by requiring an exami- 


nation and certification by one of 


its officers, the reading of the meter 
is not in itself a conclusive test 
that the service has been rendered, 
but may be proven to be incorrect 
by competent testimony. So, fur- 
ther, a water company may not 
discriminate between consumers in 
the matter either of rates or of sup- 
ply. All persons are entitled to 
similar service at uniform rates 
and on equal terms. For a wrong- 
ful refusal or neglect to furnish 
water to an applicant, the person 
aggrieved may recover such dam- 
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ages as are directly traceable to the 
acts of the company. So, also, 
when the rates charged are in ex- 
cess of the rates prescribed by law, 
or when the rates are clearly un- 
reasonable, the consumer may con- 
test the payment of the excessive 
charge. 

Within these limitations a con- 
sumer who contracts with a water 
company for water to be paid for 
by meter rates must fulfill his part 
of the contract and make his pay- 
ments according to the agreement. 
The company has the right to make 
such reasonable rules and regula- 
tions as to payment as may be need- 
ful. It may require a preliminary 
deposit as security and may shut 
off the supply for non-payment of 
rental charges. In the absence of 


a prohibitory statute it may provide 
that the charges for certain build- 
ings shall be determined by meter 
rates, while other buildings of a 
different class shall pay by the 
month or year. Water companies 
are held to a high degree of liability 
for damages resulting from defect- 
ive mains and negligent operation, 
and a corresponding right is given 
by the law to such corporations to 
pass all needful regulations to pro- 
tect themselves from liability. Such 
regulations in all cases, however, 
must be just, reasonable and not 
discriminatory. 

The courts will uphold the rights 
of the consumer or of the water 
company, as the circumstances of 
the case show the one or the other 
to be entitled to relief. 


COMMENT ON CURRENT TOPICS. 


Annual ; ; / 
cain ai At the time of going to 


the American press with this number 
reewe dory the convention of the 
Improvements A merican Society of Mu- 
nicipal Improvements is in session. 
The meeting thus far has been one 
of the most successful the society 
has ever held. The preliminary 
program seemed to indicate too 
large a proportion of ‘‘seasons of 
refreshment,’’ but its actual de- 
velopment does not show any 
diminution in the amount of good 
work usually expected of this so- 
ciety. The number of days is in- 
creased, and the informal mixture 
of business and pleasure, for which 
Milwaukee is so famous, makes the 
work more enjoyable. Most of the 
excursions had some object in view 
in the way of exhibit of public 
works or of manufacturing proc- 


esses. An innovation which is 
worthy of notice and of imitation 
was the giving of an informal ban- 
quet on the first day of the conven- 
tion under the patronage of the 
ladies of Milwaukee and those ac- 
companying members of the society 
on the first day of the convention, 
thus putting one of the best means 
of forming acquaintances early 
enough in the session to be of im- 
mediate value. 

The first day’s session strongly 
emphasized the work of the society 
in promoting uniformity in munic- 
ipal accounts and reports. This 
is encouraging. 

When Mr. Herrmann proposed, 
three years ago, the consideration 
of this question, his was the only 
voice heard. The voice of the com- 
mittee appointed to report upon 
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the subject was the only one heard 
at the convention in 1898. Some 
discussion of the subject followed 
a second report of the committee 
last year, and a committee was ap- 
pointed to carry out one of the 
recommendations. This year we 
have the reports of the two com- 
mittees and a paper by Mr. Baker, 
all strongly advocating uniformity 
in municipal reports, and recom- 
mending uniformity in municipal 
accounts, proposing joint commit- 
tees of all the societies interested, 
and joint action of the census bu- 
reau, as great aids in producing 
such uniformity. 

Chere is the usual list of papers 
on sewerage, paving and other sub- 
jects of interest to municipalities, 
bearing the usual marks of expert 
knowledge and care in preparation. 
Nearly all of these papers are pre- 
sented in this number of Munict- 
PAL ENGINEERING 

\n important amendment to the 
constitution makes all working in 
the lines of municipal improve- 
ment eligible to membership, thus 
greatly increasing the number of 
persons who can be interested in 
the working out of the important 
problems under discussion. 


Central Stee As Mr. Yaryan de- 
tion Hot-Wa- . . 

ter Heating. SCTibes central station 
heating by hot water the system is 
easily applied and operated, and 
the electricity developed by the en- 
gine whose exhaust steam is used 
to heat the water may be consid- 
ered as the by-product, since it is 
not so constant in its work nor so 


easily measured. He states that 
in one plant described the amount 
of coal used averages twenty-five 
tons for each residence heated, and 
that individual plants would prob- 
ably not average more than eigh- 
teen tons a year. The difference is 
accounted for largely by loss in 
ground radiation, which he esti- 
mates to be about 17 per cent. The 
removal of the dirt and trouble 
from the house, and the concentra- 
tion of the smoke nuisance in a 
single chimney, where it can be 
partially abated, are worth a large 
part of this increase in cost, and 
there is a further saving in help 
employed to take care of furnaces, 
stow away coal, remove ashes, re- 
pair furnaces, as well as in deteri- 
oration of the heating apparatus of 
the houses. Much of the remain- 
ing 22 per cent. increase in cost of 
coal is accounted for by the fact 
that the heat is more uniform from 
the central plant, houses are kept 
warmer, and are kept fully warm 
at all times, there being no vexa- 
tious drops in temperature during 
the night or when the furnace boy 
fails in his duty. The full 39 per 
cent. increase in cost of coal is 
hardly accounted for by the two 
items mentioned. 

There must be some additional 
explanations offered to prevent a 
charge of poor management at the 
station, or else the electric light can 
not be considered entirely as a by- 
product. Perhaps the increase in 
consumption of coal is exaggerated, 
that Mr. Yaryan may not be ac- 
cused of making too good a case 
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for the system. In a paper before 
the American Society of Mechani- 
cal Engineers he gives ingenious 
designs for insulating box 
rounding pipe and for grease sepa- 


sur- 


rator for exhaust steam. 

An interesting statement is that 
wrought iron pipe is not corroded 
by the hot water, while steel pipe 
is so affected metal is 
protected by a coating of residual 
Wrought iron pipes are 


until the 
carbon. 
therefore reeommended. A series 
of experiments on loss of head by 
friction indicates a decrease in such 
increase 


loss with an in tempera- 


ture. Thus with ten pounds press- 
ure the discharge at the end of 450 
l-inch 
about 25 per cent. at 212° over that 


feet of pipe is increased 
at temperatures below 60°. 

That the electricity can not be 
considered altogether a by-product 
is evidenced by the fact that it is 
now proposed to install a refriger- 
ating plant and distribute cold brine 
in summer, through different pipes, 
of course, to utilize the exhaust 
steam which now goes to waste in 
the summer months. 





Water The engineer in charge 
race el of the Washington aque- 
at Washington duct has been conduct- 
ing a series of experiments upon 
the purification of Potomac river 
Mr. 


river water at 


water similar to those by 
Fuller upon Ohio 
Louisville and Cincinnati. 
to limitations of time and appro- 
priations the experiments have not 
been so complete as in the earlier 


investigations, but the results of 


Owing 


all taken together are increased in 
value by the new information ob- 
tained. 

The river water 
finely divided clay in suspension 
half the time 
ion for sedimentation in reservoirs 


carries much 


about and provis- 


is made and will be materially 


increased. As in other cases it is 
found that the water can not be 
made clear by any _ reasonable 


amount of simple sedimentation. 
The observations show here what 
was first shown in experiments at 
St. Louis under the New York 
State Board of Health, that in the 
process of sedimentation the bac- 
more 


teria disappear much 


idly than the finely divided clay, 


rap- 


and that there is no reduction in 
turbidity after about 3’2 days of 
sedimentation. There is a ‘‘ bac- 


terial’? improvement of the water, 
which is valuable, but no improve- 


ment in appearance. Experiments 


in slow sand filtration and in me- 
chanical filtration of the settled 
water were made. 

The engineers recommend me- 


chanical filtration, the cost of con- 
structing a plant for slow sand fil- 
tration being nearly a million and 
a half greater than that of a me- 
chanical filtration plant, though 
the annual cost of operating the 
latter is 26 cents greater per mil- 
lion gallons filtered. The results 


for removal of bacteria are some- 
what more satisfactory for the me- 
chanical method. The turbidity 
is materially reduced by that meth- 
od, the number of days when the 


turbidity is greater than an as- 
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sumed standard being about half 
that resulting from slow sand fil- 
tration. The standard set is very 
high, and will result in satisfac- 
tory appearance of water practical- 
ly every day in the year. 

The estimates of cost are inter- 
esting, but the high price of land 
quoted places the totals out of the 
reach of comparison with the cost 
of similar plants in other cities. 


The details of cost of operation, as 


well as the general plans for fil- 
tration works, follow very closely 
existing models, and should be 
quite reliable, the conditions not 
being materially different from 
those in several other localities. 





Ilinois 4 . , 
: st rep 
ee The first reports upon 


Pollution. the effect of the pollution 
of Chicago sewage pumped into the 
Illinois and Michigan canal, upon 
the Illinois river and the process of 
self-purification of the river, were 
made by Dr. J. H. Rauch when 
secretary of the state board of 
health. Dr. J. H. Long was then, 
as now, the chemist of the board, 
and in one of the reports mention- 
ed are given the results of a detailed 
examination of the action of the 
stream from the south branch of 
the Chicago river, from which it 
was pumped to Grafton on the Mis- 
sissippi river. Under a resolution 
of the state board of health of July, 
1899, Dr. Long made a similar in- 
vestigation during the months of 
July-November, 1899, with a few 
results before and after at a few sta- 
tions, all prior to the opening of the 
new Chicago drainage canal. This 


investigation is not quite so de- 
tailed as the former, the time de- 
voted to it being shorter, but it in- 
cludes points of interest not consid- 
ered formerly, and in the light of 
the advancement of knowledge on 
this subject will be even more val- 
uable. Samples of water were taken 
according to a regular plan at sta- 
tions on the line of flow from 
Chicago city water and the Bridge- 
port pumping station to Grafton, 
and in addition a number of sam- 
ples were taken in November and 
December from the tributaries of 
the Illinois river well up toward 
their sources, to show the natural 
quality of the drainage of the [Ili- 
nois river basin. 

The results of this investigation 
will be contained in the reports of 
the state board of health. Ad- 
vance notes have been issued and 
are now obtainable. The investi- 
gation will be continued to show 
the effect of the drainage canal in 
improving the quality of the water 
in the river or the reverse. These 
results show a progressive improve- 
ment in the water, with a material 
addition of pollution at Peoria, 
which quickly disappears, the gen- 
eral form of the curve of improve- 
ment not being materially modified. 
The improvement is very rapid in 
the first 80 miles from Bridgeport 
to Ottawa, and is slight but recog- 
nizable from that point to the Mis- 
sissippi river. 

The advance notes also contain a 
short report from Civil Engineer 
J. A. Harman on the general ap- 
pearance of the river water, the 
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conditions met with at different 
places and the sources of the water 
supplies of the cities and towns 
along the river. 

Dr. J. A. Egan, the secretary of 
the state board of health, prefaces 
these two reports with a general 
statement of the work on the prob- 
lem of improvement of Chicago’s 
condition in respect to drainage 
and the investigations of its effect 
upon other communities, thus giv- 
ing the connection of the present 
work with what has gone before. 





Pollution of In an article in the 
pe August number of Mv- 
Streams by % 

Sewage. NICIPAL ENGINEERING, 


on ‘‘Pollution of Running Streams 
by Sewage,’’ Mr. Tooke expresses 
the opinion that the statements in 
an article in this department, with 
a similar title, appearing in May, 
are directly in conflict with his 
opinions expressed in January and 
March. A careful rereading of 
the articles referred to leads the 
writer to say that he can not see 
the conflict of opinion. In fact, 
there seems to be a substantial 
agreement in all the principles 
upon which are based the rights of 
riparian owners where pollution of 
streams is concerned. 

The difference between the New 
Jersey cases referred to and those in 
Indiana and other states rests in the 
fact that the New Jersey suits are 
for the restriction of the pollution of 
tidal rivers belonging to the public 
and subject to the direct control of 
the legislature, while the Indiana 
suits are for the restriction of the 


pollution of small streams whose 
beds are under private ownership, 
and in the use of which all such 
owners, and no others, have equal 
rights. The details of the treat- 
ment of the two classes of cases are 
different on this account, but the 
fundamental principles of justice 
underlying the right action of legis- 
latures and the rights of both par- 
ties to the contracts made when 
legislatures authorize certain lines 
of action, must be upheld in all 
court decisions if they are to stand 
without reversal and serve as pre- 
cedents for future action. 

The decisions in such cases as 
those mentioned in Mr. Tooke’s 
last article, and in another New 
Jersey case, probably still later 
( Attorney-General, ex rel. Henry P. 
Simmons et al., v. The Mayor of Pat- 
erson ), seem to be contrary to such 
principles of justice and such con- 
tract rights. The syllabus in this 
latter case states that: 


(1) The city of Paterson had legislative 
authority to construct its system of sewers, 
discharging their contents into the Pas- 
saic river, and it is not therefore subject 
to the charge of maintaining a public nui- 
sance. 


This transfers the responsibility 
for the creation and maintenance of 
the public nuisance from the city of 
Paterson to the legislature. It does 
not abate the nuisance nor does it 
consider prior rights of other inter- 
ested parties. This may be in strict 
legal form, but the removal of all 
control of such nuisances from the 
administrative and judicial branches 
and its concentration in the legisla- 
tive branch of the government is 
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contrary to our established modes 
of procedure, and will often, as in 
this case, work manifest injustice. 
In the probable case of a legisla- 
ture failing to take the necessary 
steps to abate the nuisance created 
by Paterson, there is no possible 
way of seeking relief except in the 
way of money damages, which may 
be not even a palliation. 

1) Jersey City has no rights in the wa- 
ters of the Passaic river distinct from the 
rights of the general public, either by rea- 


son of the location of the water-works or 
in virtue of the act of 1852. 


lf the state legislature granted 
to Jersey City the right to procure 
water for the supply of its citizens 
from the Passaic river, it madea 
contract with that city which is 
equai in authority with that made 
with Paterson, and earlier in point 
of time. This paragraph might 
read ‘‘ Paterson has no rights in 
the waters of the Passaic river dis- 
tinct from the rights of the gen- 
eral public by reason of the con- 
struction of its sewer system.’’ If 
one contract with the legislature is 
valid and subject to the construc- 
tion this decision puts upon it, 
there does not seem to be any rea- 
son why the other contract is not 
equally valid and equally subject 
to the similar construction. 

5) By reason of the great injury which 
would fall upon the city by restraining the 
continuous use of its sewerage system, 
and the acquiescence of these riparian 
owners above where the tide flows, their 
injury being comparatively small, it would 
be inequitable to grant them an injunction. 

[n other words, a great wrong com- 
mitted by the legislature through 
the city of Paterson must continue 


because it would cost more to correct 
it than the parties wronged would 
probably be able to collect at the end 
of a long and expensive suit for 
damages. Reference to the great 
expense which must be incurred 
by Jersey City in securing a new 
source of water supply on account 
of this grant to Paterson, and sim- 
ilar grants, expressed or implied, 
to other municipalities, is carefully 
avoided. Were it not ruled out by 
paragraph four there would be ap- 
proximate equality in expense and 
justice would not be overshadowed 
by financial considerations. The 
following paragraph from the de- 
cision in amplification of para- 
graph four is of interest here: 

At the time of the legislative grants to 
the city of Paterson in 1867, 1868 and 1871 
it would have been competent for the legis- 
lature to pass a law prohibiting the further 
use of the Passaic water in Jersey City 
and compelling the city to procure its wa- 
ter elsewhere. Therefore the grant to 
Paterson must be regarded as a repeal by 
implication of the previous grant to Jer- 
sey City. If there was an impairment of 
that grant, which can not be conceded, 
Jersey City is without a standing to in- 
voke the injunction power in this case. 

This would give the legislature 
the power to destroy the value of 
hundreds of thousands of dollars’ 
worth of Jersey City property with- 
out notice and without redress, 
and in the process to poison its 
citizens, their first notice of the 
new contract permitting Paterson 
to poison them, being received per- 
haps through the effects of the 
poison itself. Is it possible that 
the courts have no power in such 
cases to restrict the action of the 
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legislature, to prevent the conse- 
quences of its ignorance or knav- 
ery? It is quite within the bounds 
of possibility that a complaisant 
legislature should grant to some 
great private corporation a privi- 
lege along the tidal portion of the 
river which would drive all the in- 
habitants away from its banks, but 
under this decision they have no 
power to abate the nuisance. In 
addition to this paragraph (2) says: 

(2) The title of the riparian owners 
along the Passaic river, where the tide 
ebbs and flows, extends only to high wa- 
ter. The state is the absolute owner of 
the bed of the stream. Such riparian 
owners, having no titles to the bed of the 
stream, are not entitled to an injunction 


against the city on account of the pollu- 
tion of the stream. 


There is nothing for such ripa 
rian owners to do but to abandon 
their property and flee for their 
lives. There is no way of abating 
the nuisance, and there seems to 
be no redress for injuries to prop- 
erty, and still less for injuries to 
health and business prospects. 

Is there any loophole by which 
to escape from these conclusions, 
which it seems must be drawn from 
the statements made in this decis- 
ion? A closer study of them war- 
rants even stronger condemnation 
than that contained in our May 
article. 

The case of Marcus Sayre v. The 
City of Newark, quoted on page 88, 
August, 1900, is similar in its 
rulings, saying : 


The legislature of this state has consti- 
tutional power to confer on municipalities 
the right to use the tidal streams within 
our borders as outlets for public sewers, 
carrying off surplus waters and the sew- 


age from buildings. The charter of the 
city of Newark grants to the municipal 
authorities of the city the right to use the 
Passaic river as such an outlet. The fact 
that such a use of the Passaic river pol- 
lutes the water and air in the neighbor- 
hood of a dock on the river owned by pri- 
vate persons, and thus lessens the value of 
private property, will not justify an in- 
junction to restrain the city from con- 
structing and operating a sewer which 
the municipal authorities have, within the 
limits of their legal discretion, determined 
to be necessary for sewerage purposes. 


Unquestionably the legislature 
has such power over such streams, 
but have we no check upon the un- 
just exercise of such power by an 
ignorant or vicious legislature in 
overriding property and sanitary 
rights of equal validity, and in 
violating its own prior contracts of 


equal or higher standing‘ 


een 6 The effects of removing 

Forests to 

Water forests from new land up- 

Supply. . : 
ted on the amount of rain- 


fall, the rate of evaporation and the 
rate of discharge of the water in 
the streams draining the watershed 
have long been under discussion. 
So long as our data concerning rain- 
fall and stream flow were insuffi- 
cient, but partial conclusions could 
be drawn and fuller information 
has proven some of them wrong. 

It was determined some years ago 
that the presence or absence of for- 
ests had little or no effect upon the 
amount of rainfall, though it may 
have some effect upon its time and 
manner of falling. Changes in the 
condition of the surface, due to cul- 
tivation and the breaking up of 
large areas of uniform character, 
such as prairies in their natural 
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state, seem to have the most marked 
effect upon the character of rain- 
fall. 

The question of rate of evapora- 
tion from forest or field is perhaps 
not yet settled, but the greater 
amount of more detailed informa- 
tion becoming available from year 
to year is furnishing a basis for 
more definite conclusions. Thus, 
studies of the forested and unfor- 
ested areas of New Jersey by Mr. 
C. C. Vermeule, of the state sur- 
veys, led him to say, in 1895, that 
there was little or no difference in 
the rate of evaporation under the 
two conditions. Mr. Geo. W. 
Rafter, however, from his studies 
the almost deforested Genesee 
Valley and the well-timbered wa- 
tershed of the upper Hudson, drew 
the conclusion, in 1897, that the re- 
. moval of forests made a difference 
lie in the rate of evaporation of about 
six inches in depth of water over 
the entire area per year. Mr. Ver- 
meule points out that this calcula- 
tion applied to the Croton water- 
shed would increase the available 
supply for the city of New York 50 
per cent. by increasing the amount 
of woodland from the 30 per cent. 
of the present day to 80 per cent. 
This seems hardly possible in the 
light of the data obtained from 
growing crops 
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experiments on 
showing the comparatively small 
amounts of water required by them, 
and the less accurate observations 
indicating that forests require from 
two to three times as much water 
to supply their growth. The most 


superficial observation shows that 
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evaporation from open water sur- 
faces is much more rapid than from 
water surfaces protected from the 
direct sun and air by forests. The 
more rapid disappearance of water 
into the soil and into the streams 
in open country removes it more 
rapidly from the danger of evapora- 
tion, and thus offsets the greater 
rate of evaporation from the few 
open water surfaces remaining. 
Mr. Vermeule stated in a paper be- 
fore the American Forestry Associ- 
ation in June that his study of 34 
watersheds, mostly in the eastern 
United States, but a few in the west 
and in Europe, led him to the con- 
clusion that the variation in for- 
ested area on these watersheds from 
nothing to 90 per cent. had prac- 
tically no effect upon the rate of 
evaporation. 

Observation of the conditions in 
forest areas, both in hilly and in 
flat countries, in cultivated areas 
and in desert areas, indicate clearly 
that a principal effect of forests is 
to delay the departure of the water 
into the soil and fill the streams. 
This makes the flow of springs 
more uniform and the floods in the 
streams less frequent, less heavy 
and less sudden. A cultivated soil, 
or one covered with vegetation, will 
delay the passage of the water to 
the streams, but not as well as a 
forested area. It facilitates the 
disappearance of the water in the 
soil and thus aids in keeping the 
springs uniform in flow. Where the 
depth of soil is great and the ground 
is nearly level (conditions of the 
prairies) subsoil drainage pre- 
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cedes cultivation and a new con- 
dition enters. Here the water 
reaches the stream more quickly 
and the suddenness, height and 
frequency of the floods is increased. 
The swamps being drained there is 
less water retained on and near the 
surface and the evaporation must 
be materially reduced. Planting of 
forests, judiciously located, will im- 
prove conditions by aiding in hold- 
ing back the water from the streams 
and at the same time keeping the 
evaporation less than that from the 
primitive open swamps. There 
seems to be a tendency to increased 
frequency and diminished force of 
rain storms in districts where such 
forest areas have been planted. 
When more data for watersheds, 
prairie and partly forested, are 
available the actual facts can be 
shown. 

Desert areas are open to the full- 
est effect of evaporation, but the 
rain storms are sudden and severe, 
and the surface of the ground has 
assumed forms which allow the 
water to run at once into the drain- 
age channels, so that no water is 
retained in the soil, but little, un- 
der most conditions, percolates 
through to feed springs, and the 
floods in streams are therefore fre- 
quent, sudden and severe. As the 
edge of cultivation extends into the 
desert and the forests follow, condi- 
tions improve on the lines sug- 
gested and the deserts blossom, ex- 
cept in the few cases where there 
is no soil. Conditions similar to 
those of the desert develop in 
mountainous regions, like that of 


the upper Hudson, when the orig- 
inal forests are removed. ‘The re- 
moval of the protecting limbs and 
roots allows the thin soil to be 
washed away and it is often im- 
possible to renew any growth what- 
ever on the clean rock surfaces 
remaining. The desert condition 
is produced without the possibility 
of future improvement. 

The discussion of these points 
is of value to the engineer and the 
city official interested in water 
supply, because it suggests lines 
of possible improvement in the 
watershed from which his supply 
is drawn, whether his immediate 
source is surface water or a well. 
It will also indicate the necessity 
of controlling the change of con- 
ditions so that future deterioration 
in the watershed will not occur on 
account of bad management of the 
surface of the watershed. 





Govecument The specifications for 
Definition of the construction of a lock 
Portland fe 

Cement. at Plaquemine, La., re- 


quire that the cement used in the 
work shall be ‘‘a high-grade Amer- 
ican Portland.’’ The contractor 
for the lock entered into contract 
with the Illinois Steel Company to 
furnish their ‘‘Steel Portland Ce- 
ment’’ for the work. Some of this 
cement was delivered and used, but 
was afterward objected to on the 
ground that the cement in question 
was not a “‘high-grade Portland.’’ 
A board consisting of Maj. Wm. L. 
Marshall, Maj. Wm. H. Bixby and 
Capt. Charles S. Riche, all of the 
Corps of Engineers, U.S. A., was 
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finally named by the Chief of En- 
gineers to consider and report on 
the use of Steel Portland Cement 
in the lock. This board visited 
the works of the Illinois Steel Com- 
pany, inspected several structures 
built with their cement in Illinois, 
and later examined the work done 
at Plaquemine and at Forts St. 
Philip and Jackson, where some of 
the cement in question had been 
used 

In its report the board, after 
citing several authorities, recom- 
mends the adoption by the depart- 
ment of the following definitions: 


Portland cements are products obtained 
from the heating or calcining up to incipi- 
ent fusion of intimate mixtures, either 
natural or artificial, of argillaceous with 
calcareous substances, the calcined prod- 
uct to contain at least 17 times as much 
of lime by weight as of the materials which 
give the lime its hydraulic properties, and 
to be finely pulverized after said calcina- 
tion, and thereafter additions or substitu- 
tions, for the purpose only of regulating 
certain properties of technical importance, 
to be allowable to not exceeding 2 per cent. 
of the calcined product; otherwise addi- 
tions or substitutions, after calcination, 
are adulterations, necessitating a change 
of name. 

Puzzolana cements are products ob- 
tained by intimately and mechanically 
mixing, without subsequent calcination, 
powdered hydrates of lime with natural 
or artificial materials, which generally do 
not harden under water when alone, but 
do so when mixed with hydrates of lime 
(such materials being puzzolana, santorin 
earth, trass obtained from voleanic tufa, 
furnace slag, burnt clay, etc.), the mixed 
product being ground to extreme fineness. 


In referring to the use of the 
‘Steel Portland’’ in the lock at 
Plaquemine the report says: ‘‘This 
cement is a puzzolana slag cement 
of first-class quality and of excep- 
tional purity and uniformity. Puz- 
zolana cements possess many ad- 
mirable qualities which make them 
specially useful in certain cases.’’ 

After saying that the removal of 


the concrete already laid is not con- 
sidered necessary the report contin- 
ues: 


The board does not know of any failure 
as yet of the Illinois Steel Company’s ce- 
ment concrete where used in massive 
structures, but the use of any unproved 
cement in the Plaquemine lock seems too 
venturesome to be recommended for a 
work of such magnitude and cost. In this 
connection it is to be especially borne in 
mind that European Portland cements 
have been manufactured and used with 
excellent success for over fifty years; that 
American Portlands have also been man- 
ufactured and used with excellent success 
for about twenty-five years, while Europe- 
an slag cements have been made for about 
thirty years with but poor success and 
American slag cements have been practi- 
eally unknown until within about five 
years. Under such circumstances the 
American slag cements, of which the IIli- 
nois Steel Company’s cement is apparently 
the best up to date, have not yet had time 
to show their ability tostand indefinitely 
without disintegration or deterioration. 

In conclusion the board repeats that the 
cement manufactured and sold by the 
Illinois Steel Company under the name of 
“Steel Portland Cement” should be class- 
ified under the generic name of puzzolana 
cement and under the specific name of 
slag cement and can not be classified as a 
Portland cement. 

The Steel Portland cement, therefore, 
should not be accepted as a high grade 
American Portland within the meaning of 
the specifications of February 16, 1898, for 
the construction of the Plaquemine lock, 
and, irrespective of the specifications, its 
use in such lock seems too venturesome to 
be recommended for a work of such mag- 
nitude and cost. 


As the report is accompanied by 
many appendices bearing on the 
manufacture and use of slag cement 
it forms a valuable resume of the 
subject. In one appendix is given 
a letter from Mr. Jasper Whiting, 
manager cement department, to Mr. 
E. J. Buffington, president Illinois 
Steel Company, describing the proc- 
ess of manufacture of their cement, 
and from this we quote as follows: 


The process of manufacturing Steel Port- 
land cement may briefly be stated as fol- 
lows: 

Slag of the proper composition is made 
to flow from the furnace in which it is 
produced through an open trough to the 
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chilling tank, where a large stream of cold 
water under high pressure is directed 
against it at right angles to its flow. Con- 
tact between the slag and cold water not 
only causes the slag to break up and dis- 
integrate, but eliminates about one-third 
of its sulphur, and changes it chemically in 
such a way as to render it suitable for the 
manufacture of cement. 

This chilling operation is a highly im- 
portant factor in the process, and great 
care is taken to control the stream of slag 
and the flow of water in such a way as to 
make the chilling complete and uniform. 
After each lot of slag is chilled, a sample 
of it is taken and examined, both chemi- 
eally and physically, in the company’s 
laboratory. If the results of this exami- 
nation are satisfactory, the slag is con- 
veyed by means of cars to the cement 
plant, where another sample of it is taken 
and mixed with a definite proportion of 
prepared lime, and the whole ground in a 
miniature mill, where actual cement is 
produced. This trial cement is then sub- 
mitted to physical and chemical tests to 
prove beyond a doubt that the raw mate- 
rials and mixtures are correct. This test, 
reproducing as it does the actual eondi- 
tions of manufacture, eliminates all ex- 
perimental error and gives an accurate 
knowledge of what the finished cement 
will be. It is a precaution not taken, so 
far as we know, by the manufacturers of 
any other cement. 

The preliminary examination of the raw 
materials being complete, the slag is then 
passed through a drier of special design 
and conveyed by an elevator into bins 
located over grinding mills of the Griffin 
type, which are used for preliminary pul- 
verization. It is then conveyed by means 
of another elevator into bins over grind- 
ing machines of the tube mill type, where 
it is mixed with the proper proportions 
of prepared lime, as previously deter- 
mined, and the two materials ground and 
intimately mixed together in the above 
mentioned tube-mills. The resulting pow- 
der, which is so fine that not over 4 per 
cent. is left on a 200-mesh sieve, is then 
conveyed by means of screws and eleva- 
tors into large bins, from which it is 
drawn and packed into barrels and bags 
for the market. 

An important factor in the manufacture 
of cement is the prepared lime. This lime, 
which is obtained from the calcination of 
Marblehead limestone or Bedford stone 
(as pure as exist in the country), is un- 
loaded into bins, beneath which are placed 
two screens of different mesh, the coarse 
at the top. A quantity of lime is drawn 
on the top screen, where it is slacked by 
the addition of water containing in solu- 
tion a small percentage of caustic soda. 
As the material is slacked it falls through 
the small screen onto the finer screen, 
after passing which it falls into a conveyor 
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and is conveyed to a rotary drier. It 
would be perfectly possible to slack this 
lime and incorporate with it the desired 
quantity of caustic soda without any ad- 
ditional heat, but by so doing there is great 
danger of having particles of unslacked 
lime, which would render the resulting 
cement unfit for use. The wet and per- 
fectly slacked lime, therefore, is conveyed 
into the afore mentioned drier, and the 
final slacking done by the application of 
heat, so that every particle of lime is thor- 
oughly slacked and the soda incorporated 
with it in the most perfect manner. The 
resulting prepared lime is then conveyed 
by means of elevators and screws into 
hoppers over the tube mills, where it is 
mixed with the ground slag in known but 
varying proportions. 

Continual tests are made of the result- 
ing products and every car that is shipped 
out is accompanied by a signed statement 
giving complete tests on contents. 


It is only necessary to compare 
this process with that used in the 
manufacture of a true Portland ce- 
ment to show the radical chemical] 
the 
calcined to 


difference in two products. 
the 


of vitrification after all the ingre- 


The one is verge 
dients have been thoroughly mixed, 
while the other is simply a mixture 
of slacked lime and puzzolanic ma- 
terial ground to an extreme fine- 
ness. The possible limits of in- 


gredients of Portland cement are 
quite well defined, while slag ce- 
ments have a considerable range. 
The specific gravity of Portland is 
from 3.05 to 3.25, and should not 
fall below 3.10 in a fresh product, 
while slag cement has a specific 
This differ- 
ence in specific gravity furnishes 


gravity of 2.7 to 2.8. 


one of the simplest tests for the 
detection of slag cement. 

The rate of setting of Portland 
cement depends upon its chemical 
composition, degree of calcination, 


age and fineness.. The best Port- 
lands are usually slow-setting, but 
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additions of sulphate of lime are 
sometimes made to retard the set- 
ting, and such additions to the 
amount of 2 per cent. are allowed 
by the association of German ce- 
ment-makers. Slag cements are 
naturally very slow-setting, and 
materials are added to hasten the 
set 

These differences would seem to 
be sufficient to show that slag ce- 
ment can not be classed as a Port- 
land. Slag cement can be manu- 
factured more cheaply than Port- 
land, and since it has high sand 


carrying power, and can be used 


with safety in certain kinds of 
work, this advantage should be 
sufficient, and the American manu- 
facturers of slag cement should be 
content to make their reputation as 
the American Portland cement- 
makers have been obliged to do. 
There is probably no question that 
the facilities for making slag ce- 
ment of good quality are better 
here than in Europe. It may, there- 
fore, be expected that slag cements 
can demonstrate that they have a 
place to fill, and that they need not 
prove the failure here that some of 
them have in Europe. 


CURRENT INFORMATION. 


The Water Supply of Yew York. 


Merc! Association of New Y 
mmittee about a year ag 
subject of the preser 
water supply of that city, ha 
eport The committee Ww 
ommittees, as follows 
& 2) municipal finance and pub- 


re protection and insurance 


tigation was conducted by thirty 

men representing tne engineering 
egal interests of the ci 

irman of the general 

water supply; Hurace E. Dem 


ommittee on muni 
yublic policy Arthur J 
ol the committee on leg 
R. Van Wormer, chairman of 
mmittee on fire protection and insur 
The report of the general committee 
that from Jan. 1, 1832, to Dec. 1, 1898 
New York, Manhattan and the 

Bronx made a capital investment of $x 
for the Croton, Bronx and Byram sup- 
ing the distributing systems 
that during the same period interest 
rges, maintenance and operation aggre- 
gated $66,544,245; for these sixty-seven yea! 
he gross earnings were $88,017,330, leavire 
net profits of $21,473,084. The approximate 
average cost of water (Manhattan and thé 
Bronx) in 1898, delivered to consumers;- was 
$29 per 1,000,000 gallons. The price under the 
proposed Ramapo contract was $70, delivered 


the city limits, to which $10 should be 
idded for distribution, making $80 per 1,000,- 
by contract, against $29, actual cost to 
city in 1898. Figures are then presented 

the committee which show that the in- 
reased cost of water under the Ramapo 
contract, and the decrease in net revenue, 
as compared with an additional supply de- 
loped by the city, and entirely clear of 
ebt, would, by the end of the Ramapo con- 
tract, leave New York $195,000,000 in debt 


The specific objections to the Ramapo con- 
t are summarized as follows: 
The price is exorbitant 
2. The contract is ambiguous as to the 
pressure at which the water is delivered at 
he city limits 
The contract is ambiguous as to the re- 


spective duties and privileges of both con- 
tracting parties 

4. The city will not own the plant at the 
ermination of the contract. 

The effect of the contract will be to 
rece the city hereafter always to purchase 
water from that company. 

6. It will deprive the city of large profits 
from a water supply owned by the city, or 
force it to raise the price of water, which 
would be injurious to its industrial interests. 

Moreover, the experience of other munici- 
palities in the United States, as well as in 
other countries, shows an almost contin- 
uous tendency to substitute publicly ownea 
water systems for private, a tendency so 
persistent and so universal, and of sucn 
constantly increasing force, that the wis- 
dom, in the public interest, of the policy of 
municipal ownership and control of water 
supply, would seem established by abundant 
experience. 
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The 
mittee on water supply, 


final recommendations of the com- 


including all the 
sub-committees, are as follows: 

1. No contract whatever should be entered 
into with the Ramapo Water company. 

2. The policy of supplying New York City 
with water by contract should be opposed 
by all Jawful means. 


3. The legislature should clothe New York 
City with power to acquire by condemna- 
tion any water rights needed for its public 
water supply, excepting water rights actu- 
ally used by, or necessary for, the supply 
of any other city, town or villaze. 

4. The constitutional requirement that the 

bonds issued by New York City for a water 
supply should be included in ascertaining 
whether the city can become indebted for 
other municipal purposes should be re- 
moved. 
5. The Comptroller's quarterly and annual 
reports should contain a clear and business 
like statement of the financial status of the 
city’s investment in its water works. 

6. A carefully devised system of detailed 

urate and easily understood public rec- 
ords and reports should be adopted by the 
Department of Water Supply. 
7. The financing by the city of any addi- 
tion to its water supply should include the 
application of the surplus of the revenues 
over expenditures to the redemption of 
bonds issued to establish the plant. 

8. Immediate steps should be taken by 
the city of New York to acquire an addi- 
tional supply of 250,000,000 gallons of water 
daily from the Adirondack mountain water- 
shed by either of the systems proposed in 
this report. 

9. Immediate steps should be taken by the 
city officials to prevent the waste of water 


The 
composed of the following gentlemen: = 
C. Clark, R. Hering, E. P. North, H. §S 


sub-committee on engineering was 


Aiaines, D. McN. Stauffer, H G. Prout, E. 
E. Olcott, H. R. Towne, D. LeRoy Dresser 
and R. R. Bowker. The engineering com 


mittee was requested to investigate’ the 
present and future water supply of Greater 
New York, including the amount now used 
and likely to be required hereafter, and the 
supply 


Mer- 
number of 


available sources for an additional 
The committee was authorized by the 
chants’ 
eminent engineers, and the latter were em- 


Association to retain a 


powered to engage engineering and clerical 
staffs. The various engineers and the sub- 
jects of their respective reports were as 
J. J. R. Croes, “The 
Condition and Needs of the New York City 
Water Supply and Restriction of Waste of 
Water;’’ Libbeus Ward, “The 
Stations Connected with the Water Supply 
of New York;” Foster Crowell, ‘““The Use 
and Waste of Water in New York City,” 
and “An Auxiliary Salt-Water Supply for 
First Protection, Street Washing, Sewer 


follows: History 


Pumping 


Cleansing and Other Purposes;’’ James H. 
Fuertes, 


“The Sources of Water Supply 


Suitable for the Future Use of the City of 
New York; George W. Rafter, “A Water 
Supply from the Adirondack Mountains for 
the City of New York.” 
committee also had 


The engineering 
access to the manu- 
script of the report of James F. Freeman, 
on the same general subject, recently sub 
mitted to Bird 8. 
York City. 
Under the head of 
Waste,’’ the 
tee presents the following conclusions 


Coler, Comptroller of New 


“Present Water Sup 


ply and engineering commit 


i. That the average daily consumption of 
water in all the boroughs of New York City 
in 1899 was 371,778,000 gallons, or an average 
daily consumption per capita of 108 gallons 
which approximates to the lowest rate of 
consumption in any large American city 

2. That while the amount of waste 
siderable, we do not see any 
pect that it will be materially 

3. That an increased water 
become a necessity within ten years or less 
and examinations and surveys should kk 
commenced immediately 

4. That a reduction of waste by the ex 
tension of the meter system can and should 
be effected. 

5. That more exact means should be pr 
vided for measuring and recording the 
tual consumption of water in all the 
oughs. 

6. That the flow through the new Croton 
aqueduct should be 
a thorough cleaning 

7. That a better distribution should im 
mediately be effected in the Bronx 

8. That the present supply 
ton should be increased, by urging 
pletion of Cornell reservoir, by the us¢ 


is con 
present pro 


reduced 


supply will 


bor 


increased by giving it 


from the Cr 


flashboards on the dams whereby a irge 
additional amount of water may be _s¢ 
cured, and also by the construction of new 


reservoirs, if found economical 


9. That the present supply of srooklyn 
should be increased and improved by build 


ing a 48-inch conduit from Millburt to 
Spring Creek to utilize the water now 
available; by the erection of 1dditional 


Millburn; by filtering the water 
at Jameco and Springfield; by remodeling 
the high service at Mt. Pleasant; and by 
making some of the other extensions and 
repairs now planned by the water depart- 
ment - 

10. That the pollution of the surface wat 
ers of the Croton, Bronx and Long Island 
supplies is such as to warrant a purifica 
tion of these waters by filtration as soon as 
this can reasonably be accomplished, this 
opinion having also been expressed by the 
Board of Health 

ll. That aditional pumping machinery 
should be provided for tbe high service at 


pumps at 


Manhattan, and where required in other 
boroughs. 
12. That if 10 per cent. of the waste with- 


in buildings in all the boroughs can be 
saved by metering (this saving amounting 
to about ten gallons daily per capita of the 
population of 3,608,000). this saving, together 
with the avhilable increase of supply, re- 
ferred to above, would probably enable the 
city to tide over a period not exceeding ten 
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irély suffice t 


o make 


water supply available 


in IS8¥9, the 


llons of water suppli« 


re Wa 


per cent furnishe 


all of the latte 


9,000 gallons per day 


248,500,000 wa 
4.000.000 
mped by con 
n and Ward ¢ 


sumers 
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onsumption of water 
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Supply of th 


whic 


tan and Bronx 
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000, 000 ill r 
i the Croton 
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rds on all dam 
llons a day until 
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average rainfall: 
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rt to General 


egard to the 


supply sy 
jia, Col. A. M 
s that the 
of all the re 


1al supply. T 


h the present 


sh without a press 


vever, n 


nt of d 
onsur 
ibly gr 


of the 


stage of 


at the 


about 


ifetv is 76.000.000 ga 


ecegsitates th 
gz reservoir t 
g a loss of h 
istribution. T 
nptgeon of wi 
eater than at 
surface of th 


the Potomac 


2,000,000 gall 


apitol. 
Wilson 
» Mi 
press 


serv 


he 





econdau 
ire dal 
lons pe! 
e lowe! 
o refer 


ead tw 


Intil t) 


iter be- 
present 
e water 


will be 


mouth of the ,feeder 


146.75 at the 


Delecar- 


lia reservoir, and 146 feet at the distributing 
reservoir. The report contains tabies show- 
ing that the consumption and waste of 


water in the District of Columbia for June 





1900, was 50,897,227 gallons per diem, 





which is the largest June measurement 
ver taken. The United States census of 


00 gives the population of the District of 


Columbia as 27 


8,712, which gives a daily per 
ipita consumption and waste of 183 gal- 
ns. Investigation and measurements made 

the various cities of the United States 
how clearly that a per capita daily con- 
imption of 100 gallons is ample for all do- 
mestic business, and public purposes, and 
that any considerable increase above that 

imount must be attributed, says Col. Mil 
r, to waste, due to the defective mains and 
ervice pipes, defective plumbing and will- 

wast Col. Miller says: “This extray 
agant use of water has become a serious 
menace t the supply of water by the 

Washington aqueduct with its present ca 

pacity. The capacity of the aqueduct, with 

read of 156 feet at the distributing reser 
oir, a head necessary to keep up the pres- 
pressure for the gravity supply, is 50, 

0,000 gallons per diem. If the level of the 

listributing reservoir was lowered to 155 
et, the ultimate safe limit of supply is 
000,000 gallons. This latter involves a loss 

head of two feet, so that to obtain the 
me pressure with the supply, additional 
imping would be required. The present 
ynsumption and waste has also an import 

int bearing on the subject of filtration. A 

report on the subject of filtering the water 
ipply of Washington was called for by 

congress and submitted by this office March 

28, 1900. It is probable that the cost of filtra- 
on wi ve about $6 per million gallons 

or, at the present rats of consumption 


bout $300 per day, or $110,000 annually.’ 


He suggests two remedies—either the re 

tion of consumptio1 t 1 reasonable 
ite, 100 gallons per capita per diem, or the 
crease of the present supply to keep up 
with the vresent unreasonable and extrava- 
gant demand of 188 gallons per capita per 
liem. The first remedy, the reduction ol 
msumption, can only be accomplished by 
the introduction of meters The second 
remedy, the increase of the water supply to 
meet future demands at the present ex- 
ravagant rate of consumption, involves the 
building of a second conduit from the Great 
Falls of the Potomac, with the necessary 
reservoirs, if any, and proper gatehouses 
nd operating piant. In order that this sub- 
iect may have proper consideration, with 
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due deliberation and provision, a survey of 
practicable routes is essential. These sur- 
veys should be taken in hand at once, says 
the report, and an estimate of $8,000 for such 
surveys is submitted with the report. 

A detailed description is given of the 
work of repairing the Washington aqueduct 
tunnel under the general project for in- 
creasing the water supply of the district 
It is estimated that $170,673.14 will be re- 
quired to complete the Howard University 
reservoir to place it in a condition to be 
available in connection with the tunnel for 
the new system of water supply. A further 
expenditure of $439,567.96 will be required to 
complete the tunnel and accessories. The 
necessary amount required July 1, 1900, to 
complete the tunnel and reservoir was 
$610,241.10. ‘The amount available was $448 
(18.13, leaving a balance necessary to com 
plete the work, including the Howar 
reservoir, of $162,222.97. 

An act was approved June 6, 1900 ippr 
priating $200,000 for establishing those por 
ns of a filtration plant which are esse! 
tial to the operation of either system o 
filtration adopted, including necessary lat 
grading, masonry and appurtenances 





Investigation of Electrolysis in 


Providence. 


In conjunction with the water depart 
ment of Providence, R. I., A. A. Knudson 
Member American Institute Civil En- 
gineers of New York City, has been invest! 
gating the subject of electrolysis Some 
150 potential tests were made, mostly to 
determine whether the water mains were 
acting as conductors for the Union Railw 
company. Evidence was found that current 


was passing through the mains, th vo 


age in one instance being as high us twe1 
ty-five Some of the new high-service fire 
mains are located in a district ‘vhere oth 
high and low service mains are constant 
positive The readings have ranged tioum 


one to two volts, and while not high, M: 
Knudson says it is not a desirable ccndi- 
tion, and that probably electrolysis i. tak 
ing place. An excavation at one point 

ed to show it, however, on the outside of 
the pipe On a twenty-four-inch water 
main, extending about three and one halt 
feet below the tracks for two miles ranged 
from four to six volts. An excavation in 
sandy soil, scarcely damp, showed electro 
lytic pittings on the positive side of the 
joint. In searching for the high difference 


in potential along this line a rail joint was 
uncovered, which showed a small two-bo!t 
fish plate, a space between rail ends and a 


copper bond. Mr. Knudson is of the ovin- 
ion that the play at such joints as these 
breaks the wire where it is bonded in, thus 
accounting for the high difference in po- 
tential. Still higher differences in potential 
were found later on near a turnout, and 
excavations showed the copper bond broken 
at one end and corroded at the other Fox 


cavation showed a cast-weld joint on n- 


other line to be very complete and ris 
Mr Knudson states that in one foot I 
ordinary sized rail it is seldom ‘that dif- 
ference should not exceed 0.1 ‘Yolt; } 
many of the rails tested, where jo were 


included, in a length of one foot 


ference was more than one volt, and in tw 
instances it ran five and nine volts 

tively Excavations to the water 

were made at eleven points. In som 

where the soil Was damp, and the current 
flow in the mains excessive electr ic 
pittings were found These pitting ‘ 
not immediately serious, as could be 

eing, in all but one case, on the 


if the pipe length where the metal 


ies The conditions may be wor 


places, however. The effect of mark 
trolytic action Was shown on a ! | 
pipe taken up some time igo tf 
inner and outer ring of the be \ 


immediate danger to the water mai 
be controlled if the water departn 
take frequent volt meter reading 

treet railway company will tak ron 


ction to reduce the danger, yet Mr. kK: 


son says there will be no I 

safety so long as the single tr 

in which the rails form one side of th 

cuit and are in contact with th ur H 
Suggests that in the future all requests for 


extensions to street railway lines 
ferred to the city engineer for invest 


as to their probable effect on water m 


Female Sanitary Inspector in Aus 
tralia. 


The city council of Melbourns \ 


lecided recently to appoint a fema 
tary inspector to assist the medical off 
in the work of sanitary inspectior 
city The salary will be $500 a 

the inspector will be provided with a 


cycle 


Decision on Paving Assessments in 
Detroit. 

Judge Swan, of the United States Cir 
cuit Court, granted a perpetual injunction 
to prevent the city of Detroit from colle 
ing a forced paving assessment The de 
cision was rendered in the suit of R. A 
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Parker against the city of Detroit. By c 


sent cc ea ittorneys in the case, Corpora 


made the record of the forced assessment 


put before Judge Swan handed dow 


hy ecisior [These additions cited the f 


that Mr. Parker was benefited by the layir 





f the pavement, made no objections to 
pp > wh work was in progress 
‘ ! na way try to prevent the w 
from being done He says this situation Ww 
not presented the Norwood-Baker « 
whi J e Swan based his decisi 
He 
Loe into 1 court ot € 
ks relief t is a primary princl| 
I I must 1 ty and have 
] Now the i ‘rr court may 
either that Mr. Parker can recover 0! 
rer etween the amount he be! 
fron he pavement and the amount ot 
pavir sSsessment or it may reverse 
der if the lower court on the er 
that Parker's icqulescencs im the matt 
W the paving was in progress estopy 
him fron ter asking for relief in a « 
‘ 
The I > ippealed to the Suprem 
( rt nd i riy decision is expe 
According Judge Swan's decisior 
w under w h the assessments for forces 
r e;rit T . £ ire levied is 
v th fourteenth amendment to the 
I which provides that no pe! 
ha ‘ prived of his property wit! 
dus roce Ww The fact that the 
t re made on frontage ind 
that no opportunity 
hearing is give! the property-owner 
makes é iw invalid 
stands the city will ! 
t ) tl treet opening bonds outsta 
\ ire guaranteed by the city 
ever property-owner who has paid 
me! r the iw for forced or petit 
p sw I e an action against the 
to ré ver the mount of his assessmer 


Reducing the Price of Etectric Light. 


Light, Power and Railway compa! 


Mars! tow! la has filed a pet 
i ! nited States circuit court azai 
the ty of Marshalltown, Mayor Frank 
Piet ind the members of the city council 
T petition alleges that the mayor 
‘ have illegally attempted to pass 


I ince lowering the price of elect 
ght to such an extent as to make it 


rx ible t manufacture it and supply 


imers at any profit whatever. Accord- 


ing to the original contract, which the 
torneys of the company declare is still 


ounsel Tarsney had some addition 


orce, the company was allowed to charge 


> cents per watt hour to all consumers who 


used less than 50,000 watt hours per month. 
The present ordinance cuts this in two and 
reduces other charges, such as the 
minimum rate, which has been reduced 
from % cents to 75 cents per month. The 
company claims that it is impossible to 
operate the plant and make any profit 
whatsoever at these latter rates. The an- 
nual expenses of operation are $13,844. This 
reduction would make the receipts only 


$14,150, which would only leave an annual 


Dest of the Front Foot Assessment 


Law in lowa. 


Suit has been instituted in the federal 
court to test the lowa front foot street pav- 
ing law. The suit is brought by Chas. F 
Clark against Polk county, the city of Des 
Moines, John McKay, treasurer: John Mc- 
Quiston, auditor, and Smith & Reid, tax 
al purchasers. The plaintiff owned six 
lots on E. Grand-ave near Thirtieth-ave 
When the city paved the avenue, about ten 

irs ago, he refused the costs which the 


council assessed against him 





Upon the repeated refusal of the plaintiff 
pay the assessment the lots were put up 
at tax ile, and Smith & Reid purchased 
them. The plaintiff alleges that he has 
offered to pay to Treasurer McKay the 
genera ixes on the property, but that of 
ficial refused to accept the money on the 
ground that the property had passed from 
the whnership of Clark for his failure to 


pay the paving assessments. Since April, 


vO) he tr surer and auditor have deter- 
mined ys the plaintiff, to give Smith & 
Reid a tax deed to the property. He asks 
v d ermanent injunction against the 


yunty officials to prevent their turning the 


leed over to the purchasers; that all the 
special sessments against the property be 
ncele that a temporary injunction be 
grantec 
- és 


Unsuccessful Effort to Compel a City 


to Pay for Water. 


Judge Hollenbeck rendered a decision re- 
cently in the case of the Wahoo Water- 
works Co. vs. the City of Wahoo, Neb. The 
plaintiffs asked for a writ-of mandamus 
to comp. the mayor and council to levy 
a sufficient tax to pay the contract price 
or city water. The contract was made in 
1899 and calls for $2,000 per year for the 
first ten years and $2,500 for the next ten 
years. The seven mill levy was made in 
accordance with an act of 1897 and plaintiff 
alleges that it ran short $2,900 the first ten 


years; that the act was never passed by 
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the legislature and is unconstitutional. rate of 32 cents per 1,000 square yard 
During the first year of this cont t, t 
life of which contract was two year I 


| Judge Hollenbeck refused to grant the writ 








’ t : ; gathered data from which I was enable 
Weter Rates Upheld by Court. to show that the work could be bette 
A decision in favor of the Los Angeles ind at less cost to the city by day 
Ww Cc it it without contract than if done by « tr 
Cit i P é y ; sul against oom 
ity Vater ompany, in its su i t “The second year the daily hand « 
the city of Los Angeles, Cal., was handed wz schedule was ilcreased from M412 
» down Aug. 13, by Judge Ross, of the United to 702,640 square yards, of which 8,512 
. : ; rr , — square yards was cleaned direct by the 
States circuit court The company brough ' ‘ 
? . District at ar iverage cost ol Is t } 
iit to have declared invalid an ordinance 1000 square yards, as against 32 cent > 
; establishing the water rates passed by the 1,000 square yards paid the contrac 
council in February 19. The court d { provision in the appropri 
for the third year, or the fiscal year 
cides that the only way the city can |! r June 30, 1900. limited the rat: 
to cut the rates is by paying or tendering inder contract to 22 cents per 1,00 quar 
to the company the value of the impré yards, by which we were enabl 
: contract at 21! cents per 1,000 I 
ments on the plant s well as the amount ca . . 
- vards This reduction in the rat 
isked for the same Until it does so I is to extend the service« nd 
iffers to do so. all of the covenants schedule was increased to 1,230 . 
ds hic S eaned dail 
provisions of the contract continue, i rds, which was cl A 
. t fiscal year 
no . i} go th ei fri ec . 
g that prohibiting the ity from \ provision in the appropri 
ishing lower rates than those charg the fiscal vear ending June 30. 1901. further 
the time of the execution of the contract reduced the limit to be paid under yt 
t 2%) cent per 1,000 square 
Entitled to Damages for Pollution of the commissioners authority to do the work 
themselves in the event of fai , ‘ 
a Strenm 
ract at ® cent T Ss pel Kw) . 
. The Virginia supreme court rendere ards 
) ici ‘ ‘ e¢ Ve. for } ’ 
decision recently regarding the pollutior f No bids were 1 ived r ha 
. i the work is being dons 
rgir vers by sewage. A dairymar 
irginia river V wa \ iirym without ce ract ‘ , t of 18 
large and profitable establishment nt 1, OM juare yards This redu 
reformatory school was built farther I cost enabled us to further enlarsg 
hedule ind we re cl ing I 
n the river on which the dairy w . gong 
t € 1 daily area ol ‘ SOU 
Th stre so poll ‘ f 
rhe tream was poll l ‘ imbet me emplo 
his school that the business of the rea Wi, or vel ‘ 
I und = the health of his famil wer . w square yara i 
gned certin ctior I \ " 
ured, and the market value rf 
he required to keep clean fr 
property reduced. The court held that to 4:30 p. m 
is entitled to damage for the injuris The outfit provided each m 
1 , rr mn f ad I gs 
health and property r and |} i g | 
vith scraper ittachment nar t 
handle hove and broon 
Street Cleaning in Washington. After sweeping the entiré irf 
7" morning, the ‘ is const 
Che third annual report of Warner St ~ : 
ng the da | the dropping 
erintendent of the street cleaning place j F for rem 
partment District of Columbia, for the L 
f il year ending June 36, 1900, w Kight inspector ire em] 
. . T) of work, each being 
nittes ] ¥ “Ai ‘ oun? more ) ] T 
m 1 Aug. 2 l imou appropria ertain divisiot Their dutic te 
r all work, including salaries of emp their divisions nd see that tl 
was $172,970.12, of which $145,000 w fol e property d make a d 
; sprinkling, sweeping and cleaning, $24,20 e office 
for salaries, $2,000 for snow and ice work M Stutler mak ee : 
. ana + . tre s follows 
with an unexpended balance of $1,770.19 of ' 
. , rade one The vital point of diffs nee etw 
the latter appropriation The total am 
ntract work und that doy n 
ippropriated has been expended Regard pality is that the former is perforn w 
ing the hand system of cleaning, Mr. Stutk n eye to accruing pr ts, whi I 
save prosecuted with no other objec tl 
° Se : ’ iccomplishment of the best re I 
The hand system of cleaning str or the money availabk 
was adopted in this city July 1, 1897 nd A principal advantage of municipal worl 
has been continued with unqualified su over contract work is that the employ: 
cess up to the present time. Its tentative will be under direct control of the n 


period, if, indeed, it was ever deemed an pality, 


so that when any section of tl 


experiment, has passed; if it was ever on shall require special attention a sufficik 

trial the verdict is in its favor. force may be at once transferred to cl 
; “The daily area cleaned during the first section, with no contractor to consult, no 

year was 304,128 square yards at a contract danger of complaint of infringing upon his 
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Water Supply. 


MUNICIPAL ENGINEERING. 


some contentions as sary pumping station. The Raymond Brew- 
xtra work. Another! ing company complained that if the city 
nicipal control is that * 
will be under s used the water it would lower the lake and 
ises of contract to be destroy the pleasure resort. Judge Clark 
where the work may held that the city had a right to condemn 


rk of supervision may 
maller compass, and nt 
reduced to a minimum 





























ibsence of motive to Population of American Cities. 
whally neglect. a 
inicipal control thers An official statement of the Census Bureau 
interests The pri egarding cities whose official returns have 
} t ensure tl 1 
| eel, tabulatec snows the inerease in th 
he east xper 
the or em st ten yea as follows: 
zlect the duties Cities 1890 1900 Inc. Pet 
n ma be I \lleghe1 Pa 128,896 24,609 
Baltimore $34,349 508,957 74,518 l 
n nine wee] £ Boston 448,477 560,892 111,415 25.07 
Tune ( 190 Buffalk 255, 664 352,219 96,555 37.77 
Chicag 1,099,850 1,698.575 598,725 54.44 
( nnati 296,908 325,902 28,994 9.77 
ractor ¢t Cleveland 261,353 381,763 120,415 
ows Te sweepi Columbus 'e) 88.150 
' hre¢ sprinkle Denver 106,713 
. Hoboken 43,648 15,716 
i with . - 7 “6 
Indianapolis 105,436 63,729 
men. Four Jersey City 163,003 43,430 
ed ! this cla ) Kan. City K's 38,316 13,102 
for m iine swe i Kan. Cit M 132,716 31,036 
Louisville 161,129 43,602 
Ww 18 rer 1.104 : os 
Milwauke 204, 468 80,547 
tract was enteret Minneapolis 164,738 37,980 
work of cleaning t Newark, N. J 181,830 64,240 
er contr New Orleans 242,039 45,065 
ess *New York roe 37.09 
6 *Omah 140, 452 . 
the Philadelphia 1,046,964 1: 23.5 
rnishing Pittsburg 238,617 34.78 
, wit] Providence R.I y 52.58 
i Rochester N.Y 21 
ms San Francisco 14.64 
xtr lal rs . 97 99 
St. L 27 
TY =f P l 15 Zz Su 
rdere t a £1,434 61.88 
Washington 230,390 278,718 48,326 20.98 
1 sprinkling *The increase of New York is estimated 
ri a No fair comparison with 1890 can be made 
| weer 
because the greater city now takes in sé 
! ra ] ies 
ing ssary i “Omaha shows a decrease of 37,897 
priation f $ «6.95 per cent 
- ***District of Columbia 
incre ; $14 


As far as reported, Toledo, ¢ 


greatest increase, 61.88 per cent., 


reas¢ of 60.44 per cent 
Be Legally Used for 


Cleaning the Filters § at 


shows the 


while I 


S stands second, showing an ir 


Lawrence, 


rendered Judge Clar} Mass. 
S circuit court, Aug The report on the operations at the water 
ti rf he Ray filter at Lawrence, Mass., during 1899, states 
o prevent the ci that the twenty-five beds were scraped 
( taking water from M twice each during April, July, November 
kt mond Brewing compa! and December, and some of them three 
\ owns consider times During January, February and 
M r lake and has made March all of them missed scraping during 
, rt of it. The city of Canton ds one month out of the three, but during the 
water supply from remainder of the year they received atten- 
cordingly condemned suffici¢ tion every month. At the beginning of the 
ihe pipes and erect the neces year 600 yards of washed sand were on hand 
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and 3,102 yards more were washed during of bringing about the progressive work in 
this period; 3,234 yards were used in 18% Collinwood belongs largely to Mr. A. J. T 
The water required for washing amounted man, who for four vears has urged the im 
to 960,800 cubic feet, and the amount of sand provement idea upon the residents of 

put on each of the beds ranged in depth place Discouraging obstacles ha 

from 9% to 25% inches. The cust of t vercome including the reorganizati yf 
tion and maintenance was $9,576.97 the entire village government. Exte! e in 

a — . provement plans are, however, now wé 

Municipal Architecture in England. der way, and it is expected that within the 

A resolution was adopted recently at next thirty days they will have a w 

meeting of the Royal Institute of Britis ply from the ity of Cleveland r) 
Architects providing for the design of n pays for this 80 cents per 1,000 feet 
nicipal buildings in Great Britain by local rather than assume the exper 
engineers or surveyors The resolutie to Lake Erie for it, the C 

s follows ‘*That in the interests of archi ply being much better than the 
tecture it is inexpedient that important to procure independently. The new 
buildings of a municipal character be é plant will cost about $28,000, the 
signed and erected by engineers and su! which was awarded to the Cha ( 
veyors having no architectural training.’’ tion company of Detroit. 
Cost of Cleaning Asphalt in Minnea- Fechnical Meetings. 
polis. r) _ — 

City Engineer Sublette of Minneapolis s s ing companies will be held t Sar 
the cost of cleaning asphalt pavements dur N. Y., Sept. 4, 5 and ¢ 
ing 1899 was as follows Cleaning, machi The third ! ial convent ( 
sweeping and washing, 1.45 cents a si I States W er Works A 
vard total, 7.19 cents During the seas e hicid at Columbu () Sept } 
199.978 square yards were cleaned by hand W Miles, Delawar O pre ent lol 
by the block system. The sweepings were Fisher, Hamilton, O., secretar 
put into galvanized iron cans at street The sixth annual convention 


rners, from which they were collected by jlectric Light Association was 


ms Employed in the work were five edo, O Aug. 14, 15 and 16. Som« 
teams at $3 and $3.50 a day, and thirty-on¢ pers presented were is fo Ww 
men at $1 to $1.75 a day formers, J. E. Peck Stati M 


. ee ment,” J. H. Perkins. Youngstow 
Defective Gravel Road Bonds 


lwo Revenues Instead « O 
The recent repudiation of $60,000 wort! I Electricity as a Bi-Pr \ S 
gravel road bonds, at Greencastle, Ind., has | Porte Ind “Ty les 
ight out the fact that there is room for Watt Meters E. J. Kine. Ft. W 
simil ¥ “ouble I 1e% \ every nst » 
imilar troubl in nearl very i hoice of Periodicity of Alternating ¢ 
here . ( ds é een sok ing 
where road bonds have beer ld W : tnnaratnen * ¢ a HA : 
isunders ’ xy of the le on the ‘ = : - 
misunderstanding ¢ h iw on tl the General Electric Co rhe Di 
ect of advertising the bonds Campbe . 
: WOtpeens : nd _— sing Storage Batteri M 
Wild & Co of Indianapolis, discovers ieee Mtn ttnne Law 
ifte ‘ ) s 1ad been deliveres ‘ 
r th bond ha livered nee Dilieen Ce rr ee , ‘ 
they had not been advertised as long as 
Hilmar 
law required, and that they were, thereforé r 
worthless The bonds were returned 
Electrica \ ociatior was 
the county, and the forfeit money n 
j mm, Ont Aug. 29, & i I 
ing to more than $600 was returned t 
a 5 mage tion was to have bee held 2) “ 
Campbell, Wild & Co This firm has bee 
. . owing to the recent fire thi “ 
compelled to decline nine issues of bonds 
, _ venient. The rogram, while not 
in Cass, Gibson, Morgan, Laporte and |! I : : 
, tained the following pape! 
nam counties. capi 3 
i os —— Utilizing the Available Centr St 
A Progressive Ohio Village. Capacity Prof. R. B. Owens, McG 
; rsity, Montreal : 
The village of Collinwood, O., located or Use of Dynamo and Storage B 
Lake Erie, about three miles east of Telegraph Offices W. J. Camp, ¢ R 
Cleveland, has about completed its new Telegraph office, Montreal 
l ligt l a t } 1 Power Factor as Affecting Oper 
‘ ‘tric r i he water works and , " . 
ectric light plant 2 ind Investment, with Special Refer 
electric light trustees are John M. Hart, R Induction Motors and Enclosed AY 


Cc. Shepard and P. 8. Westropp. The credit Lamps,’ F. H. Leonard, jr., Montreal 
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MUNICIPAL ENGINEERING. 


rnment Electrical Standards,’ O. 


lway Subject, Giving several Curves 


g the Average Power during a Day, 
ximum and Minimum Requirements 
wer called for on the Quebec Sys- 
Mr Blair Quebec Railway and 
- UA (J jepe 

Converters,’’ A. Gordon Grier 


( H Montreal 
Affecting the Wave Form of 
) rof. L. A. Herdt, McGill Un 
M tre Quebec 





dro mnvention was held at Sag- 
Mict \ug Ga 2 
ternat il Acetylene Association 
gular meeting in Chicago Aug 
c; aa So secy 
Good Roads congress will be held 
ek K Sept. 25 to 28. Addresses 
red vy the Hor James W 
igriculture; the Hor 
Emor Smit! postmaster-general 


I inquiry \ mac lar 

ring tl meeting, fro1 

y VV shbur eg: t ~ 
mil nder the personal sup 
George E. G. Harrison, gover 


ff Asbury Park, N J 


rf Ir rnat 
n I will 
I New York Cit ( 
r I Humphr City H 
I Amer! n G 
I ‘? 


x ‘ rh i t ~ re? ry 
\ l oO the N 
\ M i D Ele I 
I re S« 
issed 
Der 1 from O 
V\ lan Brophy Co 


iting d Employ 
( trol by M 
\ mati Fir Alarm Sys 
I Burger Advantages 
f Carrying High nd 
ors | or tl Sam 
{ H. FF. Cotte ity Electr 


N j Municipal league will hold 
xt ! meeting at Milwaukee Sept. 
d 21. Two sessions will be held each 


which subjects of importance will be 


ssed and interesting papers read 


Municipal Reports. 
Thirteenth Annual Report of the Board of 
Directors of the Street and Water De- 
partment of Wilmington, Del. Harvey J. 
Wiiey, Secretary. 
The city authorities of Wilmington have 
been seriously hampered in their plans for 
mprovement by the failure of the legisla- 
ture to pass a bill as expected authorizing 
the council to provide necessary funds. 
There has, in consequence, been general 
complaint. A street cleaning force, compris- 
ng fifteen barrow patrolmen and five pa- 
trol hand carts, with twenty workmen, have 
ned about twenty miles of streets per 
After observing the work of street 
ining in other cities, Mr. Wiley states 


that it has been noted that the maximum 


imount of labor with a greater degree of 
efficiency is secured to the city from the 


practice of iniforming the vatrol cleaning 
rps, the iniform making the workman 
onspicuous as a public servant who would 
e readily recognized if derelict in his duty 
A part of Mr. Wiley’s report is devoted to 
iluable information obtained at the annual 
meeting of the American Soctety of Munici 
Improvements and expresses satisfac- 
with the results of Wilmington’s con- 
ection with this organization 
lwenty-seventh Annual Report of the 
Board of Public Works of the City of 
Grand Rapids, Mich., for the fiscal year 
ending April 30, 1900. George R. Perry 
mayor; George M. Ames, city engineer 


A special feature of the report is the in- 





rmation give regarding the new mun 
ipal electric lighting plant completed dur- 
ng the year at a cost of $186,253. The total 

st of operating the plant 131 days was 
$8,197, which, with 470 lamps in the circuit 
would amount to $48.55 per lamp per year 
This includes the cost of fuel used in run- 
ing in the day time for the purpose of test- 
ng and regulating the plant when in com- 
ete running order. There was an increase 

revenues in the water works of about 
$52,318 over the previous year, due more to 
the adoptio of improved methods in the 
keeping of accounts and making collections 
in to an increased number of consumers 
new system of bookkeeping was inaugu 
rated, which resulted in the payment of 
rates more promptly and reducing the 
imount carried in delinquent bills. Further 
improvements are contemplated, having in 
view the purpose to place the department 
on a more systematic basis. The total in- 
come from water was $125,946, and the total 
expense, including interest charges on 
bonds, $87,915. It is the purpose to increase 


the number of meters as rapidly as possi- 
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ble, as the most practicable means of stop- 
ping waste. Meter consumption has also 
been found by many to be less expensive 
than the schedule rate. At the minimum 
meter rate the water pumped during the 
year should have produced a gross income 
of $204,400, and the Board of Public Works 
has arrived at the conclusion that before 
the department can be considered as perma- 
nently self-sustaining its income on the 
present basis must be increased to $186,653 

Annual Reports of the City of Nashville 
Tenn., for the year 1899. William M. Left- 
wich, jr., City Engineer 
The report of the water works department 

shows collections amounting to $135,435, and 

the operating expenses, $67,334. During the 
year one and one-fourth miles of streets 
were paved with granite and brick, while 

4,445 ft. of brick sewers and 16,237 ft. of pipe 

sewers were laid. About one-fourth of a 

mile of old stone sewers were replaced with 

brick and pipe. 

Annual Report of the Water Board of Ban- 
gor, Me., for the year ending February 
28, 1900. Walter I. Brown, clk 
As the charges to the city for water wer 

reduced from $12,000 to $8,000 there was 

increase in the year’s earnings of only 

$321.51. The board expects the plant t 

self-sustaining in the future 

Persenal otes 
Fairman Rogers, M. Am. Soc. C. E rf 

Philadelphia, Pa., died in Vienna Aug. 22 
Cc. E. Thomas has been appointed chief 

the bureau of streets at San Francisco, Ca 
Charles Cobb has been appointed superi 


tendent of the water company at itankake: 


W. F. Miller has been appointed engineer 
in charge of the filtration work at Pit 


W E Brush has been elected supe! 
tendent of the City Water Works, at |} 
taula, Ala 

George Leighton has been appointed 
engineer, to succeed Randolph Masi 
Carbondale, Pa. 

Fred P. Spalding has been elected 
chair of Civil Engineering in the Mis 
Stat University. 

Edward F Goff has been appoint 
member of the board of water commissio1 
ers at Hartford, Conn 
Charles Sharp has been elected 
tendent of water works and inspector 
sewers at Manchester, Va, 

Charles C. Moore has been elected t 
iair of Civil Engineering at the [ 
versity of Washington, at Seattle 

I. C. MeConnell has resigned as instru 
tor in civil engineering at Cornell wu 
versity to take up private practice. 

J. J. Coleman of St. Louis succeeds W 
L. Hart, resigned, as general superintend- 
ent of the Washington Traction and Elec- 
tric company. 

A. 8S. Nye, Jun. Am. Assoc. C. E., has 
been appointed assistant engineer on the 


} 
Cc! 


staff of the New York Croton aqueduct 
commission. 

H. D. Baldwin has been appointed en- 
gineer and superintendent of water works 
at Shullsburg, Wis., to succeed Will Ed- 
wards, resigned. 

Geoffrey Stead, C. E., of St. John, N. B., 
has been temporarily appointed assistant to 
E. T. P. Shewen, chief engineer of public 
works in New Brunswick 

W. J. Fay, C. E., and one of the principal 
owners of the Anaheim Union Water com- 
pany, Anaheim, Cal., was recently shot and 
killed by train robbers in Colorado 

James D. Schuyler and A. H. Koebig have 
been retained as the city’s experts in the 
action of the city of Los Angeles against 
the West Los Angeles Water company 

Profs. Arthur Newell Talbot, M. Am. Sox 
C. E, and Ira Osborn Baker, M. Am. So« 
Cc. E, of the University of Illinois are 
studying the sewerage and water works 
systems of Berlin, Germany 

Lyman E. Cooley, J. E. Mahoney ind 
Charles L. Harrison have been retained by 
the Denver Union Water company) Den 
ver, Col for consultation regarding pro 
posed extensive improvements 
Samuel Parsons, jr., of Parsons & Pente 
ost, New York City, has been retained by 
the war department as landscape architect 
for preparing a scheme of treatment for 
several portions of Washington 


John H. Esson, general contractor of Chi 
cago, Ill., committed suicide by shooting 
himself, Aug. 27, at the Hotel Vendome 
New York City, after dangerously wound 
ing H. H. Stridiron, an associat 

H. A. Sprague has resigned his positior 
which he held four years, as superintendent 

the lighting system at Portland, Mich 
He has associated himself with parties who 
will operate and own the electric light plant 

Corunna. 

Edward P. North, vice-president Am. So 


Cc. E ind W. F. Willoughby of the United 
States department of labor are t Berli 

Germany, inquiring into the economi ‘ 
if technically educated labor from the 


lpoint of the employers 
James P. Morrissey, city engineer at Dur 


kirk, N. Y., was tendered a reception re 
ently by the city council and department 
ifficials in celebration of not only his birth 
lay, but in recognition of his service in an 
flicial capacity 
( F. Hewitt, Elmir N. ¥ has beer I 
it d superintendent of the Home |! 


tric Light and Power company of Elk! 





t succeed A. N w, W 
been appointed general superintende 
electric gas, water and railway pr 
erties of a Chicago firm 
H. J. Burt has been appointed as t 
rofessor of civil engineering, B. 5 4am 
phear assistant professor in electrica 


gineering, and I. A. Williams instructor 
mining engineering by the trustees of the 
lowa State Agricultural College at Ames, [a 

E. S. Hyde has resigned his office s as 
sistant city engineer of Dubuqus ] in 
order to give his entire time to private 
practice as senior partner of the firm of 
Hyde, Baumgartner & Geisheker, municipal 
engineers and surveyor of that city Mr 
Hyde has had ten years’ service in the of 
fice just resigned, 














MACHINERY AND TRADE. 


Recent Inventions. 


Reported especially for MUNICIPAL ENGINEER 
1NG by Arthur M. Hood, Indianapolis. Ind. Cop 
ies of any patent may be obtained for ten cepst. 

No. 654,617, July 31, 1900.—Tamping Roller 
John W. Fitzgerald, Kern, Cal. The roller 
is provided with radially movable tamping 


No. 654.701, July 31, 190.—Wagon Road Con- 
truction, Charles W. Baker, Mountclair, 
N. J., assnr. to Menard K. Bowen, Chicago, 


rll 4 metalic rail having a concave upper 
flange adapted to receive flangeless wheels 
No. 655,260, Aug. 7, 1900.—A machine for 
making and repairing roads, Ortus E. Moats, 
Harvey, Ill., assnr. to Frederick C. Austin, 
Chicago, Ill A road scraper of peculiar 


lic-frame construction and having the 
vertically adjustable scraper. 








Nos. 655,320 ind 655,321, Aug. 7, 19).— 
\utotruck for Garbage, Ashes, etc.. James 
C. Anderson, Highland Park, Ill. Self-pro- 
pelling vehicles particularly adapted for 
gathering } 

No. 655,97 14, 1990.—Street Sweeper 
Cornelius C. Gardner, New York. The dirt 





deposited by a rotary brush upon a 
transverse endless carrier which, in turn 
posits it upon a longitudinal endless ca 
rier leading to the dirt box or platform wp- 

which the dirt box may be set 


No. 565,975, Aug. 14, 1900 tubbish Crema- 

tory, James Hall, Buffalo, N. Y. A furnace 

rranged to burn combustible rubbish with- 
] iid of other fuel 


Trade Publications. 


Julian Scholl & C« 126 Liberty-st New 
York City, have issued illustrated catalog 
N 2 with price-lists for general contract- 
rs, road builders, street pavers and munici- 
palities. It embraces all kinds of machinery 


supplies of the kind indicated, and will 
sent free upon application. 


The annual booklet of the Barber Asphalt 
Paving company for 1900 has just been is- 
In addition to many illustrations 

wing asphalt pavements in American 
cities it contains the usual statistical infor- 


mation, tagether with colored maps, showing 
imount and location of the asphalt pav 
ments in different cities laid by the Barber 
mpany The booklet embraces 125 pages 
has a very attractive colored cover 
The Globe-Wernicke company of Cincin- 
ti has issued a very attractively illustra 
d booklet on their elastic bookcases, show- 
ng how they can be adapted to all needs of 
1 growing library at the least immediate ex- 
pense A copy will be sent on applicatior 
The Carson Trench Machine company, 
Charleston, Boston, has issued the fourth 
edition of catalogue C concerning the Car- 
son-Lidgerwood cableway for excavating 
ind refilling all kinds of trenches. The cata- 
logue is a description and illustration of 
ibleways from the point of view of those 
who have used them and like them. It cov- 
ers all points regarding their operation 


Trade Notes. 
ASPHALT. 

After Sept. 1 the New York office of the 
Alcatraz Paving company and the Alcatraz 
company will be on the twelfth floor of No. 
ll Broadway 


The National Asphalt Company filed an 
amended certificate Aug. 16 with the sec- 
retary of state of New Jersey, increasing 
its capital stock from $15,000,000 to $22,000,000. 

BRICK, 

The establishment of a new paving brick 
plant is being promoted by Fred Roth.* 

The Kansas Vitrified grick company, 
Chanute, Kan., has been granted a charter. 

The vitrified brick works of Lewis, 
Thomas & Co., Royersford, Pa., were almost 
completely destroyed by fire recently. 

The Kansas City Vitrified Brick company, 
Chanute, Kan., has been organized, with 
the following directors: G. L. Northrup, H. 
Cc. Yockey, J. C. Carpenter, A. B. Hedrich, 
J. B. Beatty and F. H. Huston. 

The Sedalia Building and Brick Paving 
company, Sedalia, Mo., has begun the man- 
ufacture of brick. The officers are: Pres- 
ident, Miss Maggie Winzenberg; secre- 
tary, A. W. Winzenberg; chairman board 
of directors, Edward Gurley. 


CEMENT. 


A cement plant is proposed at Marksboro, 
N. J. 

The Sun Portland Cement company, Owen 
Sound, Crt., has been incorporated 

A bonus of $10,000 for a cement plant will 
be contributed by Lakefield, Ont., Canada, 

The erection of a Portland cement 
plant in Marengo county, Alabama, is con- 
templated. 

The Rirmingham Cement company, whose 
plant at Ensley, Ala., was destroyed by fire 
July 10, will rebuild at once. 

The erection of a new Portland cement 
plant is contemplated at Ithaca, N. Y., ac- 
cording to press reports. 

A large plant is being erected for the 
Alsen’s American Portland Cement Works, 
at West Camp, N. Y., by Lathbury & 
Spackman of Philadelphia. 

The People’s Asphalt company, Wilming- 
ton, Del., has been incorporated to manu- 
facture and deal in asphalt and cement. 

The establishment of a large cement 
plant at Holly, Mich., in the near future, 
is contemplated, according to press reports. 

The Union Light and Heat Co., of Cin- 
cinnati, O., was chartered Aug. 21 at Dover, 
Del. The company will install gasworks 
for lighting towns. 

The Nazareth Portland Cement company 
Nazaret, Pa., has sold its plant to.a New 
York syndicate, which is represented by 
George Coffin Warner. 

The new mill of the Reading Cement com- 
pany, Evansville, Pa., is ready to begin 
operations. The office address of the com- 
pany is 536 Penn-st., Reading, Pa. 

Mansfield, O.—Sealed bids are asked until 

Newly incorporated electric light com- 
panies: Middleburg and Schoharie Electric 
Light, Heat and Power Co., Middleburg, N. 
Y.; Citizens’ Electric Light and Power Co., 
Sandusky, N. Y. 

Sept. 10 for furnishing and delivering 3,000 
arrels of American Portland cement, Robt. 
x Hancock, Prest. sanitary bd. George 
. Clugston, secy. 

According to a report of the Belgian con- 
sul at Valparaiso, the imports of Portland 
cement into Chili average 100,000 barrels per 
year. Chili is one of the largest consum- 
ers of cement in South America. 
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The Atlas Artificial Stone company 
Brooklyn, N. Y., has been incorporated to 
deal in cement, concrete, ete. The incor 
porators are Mary J Burke and W. Knis- 
kern of Brooklyn and Mary A. Sproule of 
Yonkers. 

rhe Zenith Portland Cement company 
which is said to have inexhaustible beds of 
marl at Grass Lake, near Jackson, Mich 
has been incorporated. A plant will be bui 
with machines, in Jackson. 

The Wisconsin Traction, Light, H 
Power Co., has been incorporated by capi 
talists of Milwaukee. The incorporators ar 
Henry C. Payne, John I. Beggs, Charles F 
Pfister and Frank C. Bigelow. The ma 
offices will be in Milwaukee. 

Plans and specifications are being pri 
pared by Robert F Wentz, consulting 
engr., for the erection of a building for the 


Imperial Portland Cement company f 
Nazareth, Pa. The building will be erected 
on 300 acres of land which the compar has 


purchased at Christian Spring 

The Egyptian Portland Cement companys 
Detroit, Mich., has been incorporated | J 
D. Heddon and C. A. Wilson, of Holly; E. D 
Kennedy and C. M. Topping, of Fenton: J 
FE. Williams, of Detroit The offic Ww be 

Detroit and the works at Silver Lake 
Holly 

The New York and Queens Electric L 
ind Power Co. has been incorporated t 
manufacture and use electricity for pr 


ducing light, heat and power, and in light 
ng streets and buildings in Queens 
Nassau counties. The directors are He 


ry H. Wilson, New York City; Thomas W 

Stephens. Harry L. Snyder, Montclair, N. J 
A Portland cement plant having a 

ity of 1,000 barrels a day is being designed 


or the Detroit Portland Cement compat 
by Lathbury & Spackman of Philadelpl 
The plant will be erected at Fent« Mi 


and will be equipped and operated ex 

sively with electricity, the various machines 

being directly connected to motors 

ing their current from a central ower! 
The August number of Municipal Eng 

eering Magazine stated that the Br 


Portland Cement company Brot 
Mich which closed last October 
improvements, had begun operations again 


This is incorrect in relation to the closing 
down of the plant, as it did not shut dow 
ntil January, 1900, having run almost cor 
tinuously for a year without a single shut 
down, and commenced manufacturing 
June 

The Rockland Cement company, Newark 
Mo has been incorporated by James A 
De Groat, of Jones Point; Samuel A. Ver 
Valen, Haverstraw; Cornelius J. Curtin, of 
Newark The main office will be at 22 
Clinton-st., Newark, 

The Consolidated Kaolin & White Hy 
draulic Cement company, East Orange 
N. J., has been incorporated by George W 
Harris, Thomas Van Soan, George Cc 
Stevens, Henry Selgman and Charles Whit« 


MACHINERY. 


Brainerd, Minn.--Bids are asked until 


Sept. 4 for furnishing a stone crusher and 
a road roller. The bids received Aug. 7 
were rejected. Co. Audt. 


Schillinger Bros. of Chicago, have made 


a proposition to the city of St. Joseph, Me 
for the purchase of an asphalt plant, which 
is being considered 

McKeesport, Pa.—The question of pu 
chasing a sprinkler, a street sweeper and 
two wagons is being considered by the 
council. R. A. Hitchins, cy. compt 

The Charles Warner company, Wilming 


ton, Del., has recently erected at its Cedar 
Hollow lime quarries a stone crushing p 

of over 800 tons daily capacity. The com 
pany contemplates th publicat 

booklet for advertising this mat 


road-making purposes 


MISCELLANEOUS, 

The Dominion Paving company I 
Canada, will erect a saw mil t L 
Ont., to cut paving blocks 

Nikola Tesla has been granted 
for an invention which will prevent the 


cape of electricity from a wire. It is ! 
that this invention solves. the nsu 
problem in a simple manner 

The organization of stock comp 


Rockwell City, Ia., for the purpose of 
ting in a central heating plant is 
sidered by a number of capitalists of 
city 


SEWER PIPE. 

The Nonesuch Fire Clay comp f Kr 
pire, O., contemplates adding 
plant to its works 

Newly-incorporated water con 

Gold Mountain Water compar Sonor 
Cal.; Fig Four Water company, Whittier 
Cal.; Paulton Water company, Wilkins! 

Pa Allegheny Township Water con 
Wilkinsburg, Pa.; Cit) Water con 
one byville Tl 

The United States Clay Manuf f 
ompany has issued a cingular in which they 





iy Outi ittention for some time 
been repeatedly called re 
irties to a statement (having it orig 


vith competitors of ours) that the work 
now owned and operated by this cor ! 

wr the manufacture f vitrified i 

sewer pipe, have beer ibsorbe 


ompany or passed from er ul 

tro We take this opportunity to 

that no sale of tne plants wi 

ompany, for the manutacture f ew 
e, has been under considerati 


mremplated, and that w 
offering, in the different market pi 
of superior quality, under our 
ite name 

WATER. 
The New York Filter Mfg 
Broad-st., New York City, has « 
tract with Joseph Westcott & Son t 
i filtration plant of 3,000,000 ga 
capacity at Rensselaer, N. ¥ for the I t 
Albany Water company 
Newly incorporated wate! comp 
Yellow Creek Water Power com} 
ford, N. Y.; Citrus Belt Water con 
Glendova, Cal.; Pioneer Water comp 
No. 2, Price, Utah; Lee Water Supply 


pany, Lee, Ill Cass Water, Light 

Power company, Cass Lake, Minn North 
End Water company, Colton, Cal United 
Water Works Improvement compar Cam 


den, N. J. 











IMPROVEMENT AND CONTRACTING NEWS. 


PAVING. 


Newark, N. J.—City Surveyor Adam vis- 
Toronto and Hamilton, Canada, re- 
tly, to investigate the methods used in 
iving tar macadam pavements. Part of 
paved with that ma- 
terial - 
Grand Rapids, Mich.—Judge Newnham of 
the superior court denied the application of 
David A. Crow for a permanent injunction 
to prevent the execution of the contract 
etween the city and the Luten Engineer- 
g and Construction company for the pav- 
f Sheldon-st. with asphalt blocks. 


Sussex-ave will be 


CONTEMPLATED WORK. 
jlizabeth, N J N. 
ed with asphalt 
Ill.—Asphalt 
l for Arcadia-ave 
Wausau Wis.—Grand-ave and 
ve. will be macadamized. 
Rushville, Ind.—A number of 
d with brick 
nge N. J.—Mayor Stetson is urging 
paving of Main-st. with asphalt. 
port lll.—North and South 
Lincoln-aves. will be improved. 
videre Ill.—The question of asphalt 
ck paving is being agitated. 
Union, Ila.—Elm-st., from Vine to 
ington corner, will be macadamized. 
Elmira, N. ¥.—The paving of Market-st. 
with vitrified brick is contemplated. 
Rochester, Mich.—This town has voted to 
issue $6,000 street improvement bonds 
Titusville, Pa.—This town voted to 
$6,000 in bonds for paving Spring-st. 
Montreal Quebec The property-owners 
McGill-st. have petitioned for 


ving 


Broad-st. will be 
paving is contem- 


Forest- 


alleys will 


Galena 


issuc 


asphalt 


Fla.—Brick paving is con- 
‘athedral-place and Hypolita- 


“he estimated cost of the 
paving on N. Main-st. 


Y.—Liberty and S. Warren- 
ved with asphalt. E. F. Allen 


Macadam paving is proposed 
from Fourteenth to Nine- 


] Coulton-st., from Qu’ Ap- 
‘umberland, will be paved with 
iS] iit 
Tampa Fla The 


$300,000 bonds for 


question of issuing 
paving the county roads 
will be voted on Sept. 18 
Montgomery, Ala.—An ordinance has been 
d providing for the paving of 
lks on S. McDonough-st. 
Annapolis, Md.—The city 
cided to pay West-st 


ost of $25,000 


side- 


council has de- 
with vitrified brick 


East Orange, N. J.—An ordinance for 

macadamizing, grading and curbing Girard- 
ve was passed Aug. 27. 

Pittsburg, Pa.—The question of is- 

$55,000 bonds fer public improvements 
be voted on Sept. 11. 

City, Ila.—The council has ordered 
that Dubuque-st., from College to Burling- 
ton, be paved with brick. 

New Britain, Conn.—The superintendent 
of streets has been authorized to macadam- 
ize N. Stanley and E. Main-sts. 


East 


Lancaster, O.—The bids for paving High- 
st. were rejected and new bids authorized. 
John N. Wolfe, cy. engr. 

Findlay, O.—A resolution has been passed 
to macadamize West-st., from Washington 
to Lincoln. Frank C. Ray, cy. clk. 

Joliet, Ill.—An ordinance has been passed 
for paving Cass-st. with brick and curbing, 
at an estimated cost of $7,668.25. 

St. James, Minn.—The council has con- 
demned about 11,000 ft. of sidewalks and or- 
dered it replaced with cement or stone. 

Albany, N. Y.—Swan-st. will be paved with 
brick on gravel foundation. Park-ave. and 
Plain-st. will be paved with bricks. 

Chicago, lll.—Bids will be asked for 
paving parts of Wabash-ave., State, Clark 
and Twenty-second-sts. and Archer-ave. 
Bids have been authorized 
Pierce-sts., 
Bur- 


Sioux City, Ia. 
for macadamizing Jackson and 
between Second and Third. Mayor 
ton. 

Menominee, Mich.—The county commis- 
sioners contemplate rebuilding and macad- 
amizing the old bay shore road to Cedar 
river, 32 mis 

Beaumont, Tex.—The question of issuing 
$15,000 bonds for permanent street improve- 
ments and sewerage will be voted on Sept. 
il. 

Duluth, Minn.—Bids will be asked for 
repaving W. Michigan-st. with brick, gran- 
ite, creosoted block or sandstone. Mayor 
Hugo. 

Wilkinsburg, Pa.—The borough engineer 
has been authorized to advertise for bids 
for paving Mifflin, Cole, Wood, Meade and 
Mill-sts. 

Lincoln, 
Aug. 138, 
Nos. 10 and 12. 
1dvocated. 

Washington, D. C.—Orders have been is- 
sued by the district commissioners provid- 
ing for a large amount of work under the 
assessment system, 

Canton, O.—A resolution has been adopted 
ordering the city engineer to prepare es- 
timates for paving N. Walnut-st. with as- 
phalt on paving block. 

Paris, Ill.—Bids will be received the latter 
part of September for about 6,000 square 
yards of brick paving on concrete founda- 
tion. L. C. Fisher, cy. engr. 

Providence, R. I.—The question of paving 
the streets in the residence districts with 
macadam is being considered by the com- 
missioner of public works. 

Denver, Colo.—Plans for curbing 18 miles 
of streets requiring 194,000 lineal feet of 
sandstone curb, have been completed. H. 
F. Merryweather, asst. engr. 

Marseilles, Ill.—The street and alley com- 
mittee has been authorized to purchase 
stone and lay crossings at nine street inter- 
Mayor Stebbins. 

Louisville,.Ky.—The question of paving 
the streets around the city hall with as- 
phalt, at a cost of about $25,000, will be 
taken up soon by the council. 


Neb.—The city council approved, 
petitions for repaving on districts 
Both asphalt and brick are 


sections. 


Leavenworth, Kas.—A resolution has been 
passed providing for paving two blocks of 
Fourth-ave. with 20 feet of asphalt in the 
center and 5 feet of brick on each side. 

Parsons, Kas.—A _ resolution has been 
passed to macadamize Northwest Central- 
st., from Stevens to Fellows-ave., and Dirr- 
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st., from Lincoln to Fourteenth. Mayor 
Rockhold. 

St. Joseph, Mo.—The alleys in the busi- 
ness district bounded by Second, Eighth, 
Francis and Charles-sts., will be paved 
with brick under the Haynes law. Mayor 
Combe. 

Minneapolis, Minn.—Paving fs contem- 
plated as follows: Michigan-st.,4,000 feet 
sandstone blocks, $25,000; Superior-st., 1 mile 
west of Sixth-st., sandstone, brick or as- 
phalt. 

Moline, Ill.—Ordinances have been passed 
providing for paving as follows: Sixteenth- 
st., brick, $18,361; Seventeenth-st., asphalt, 
$11,847; Tenth-st., brick, $23,052. 

Huntington, Ind.—Resolutions have been 
passed for grading, curbing and graveling 
brick gutters and vitrified brick sidewalks 
on Cherry and Canfield-sts. aries H 
Cutshall, city clerk. 

Bloomington, Ill.—The board of supervis- 
ors contemplate making a proposition to 
this city to lay an asphalt pavement around 
the new court house when it is completed 
Mayor Thomas. 

Seattle, Wash.—The board of public works 
has recommended improvements as follows: 
Grading, sidewalking and parking Blanch- 
ard-st., estimated cost, $2,400; paving with 
brick and curbing First-ave. S., between 
Yesler, Way and King-sts., $21,500 

Newark, N. J.—Ordinances have been 
passed for paving as follows: Asphalt on 
concrete, Ridgewood-ave., Fifth, S. Eigh- 
teenth and S. Twelfth, Gray and Morton- 
sts.; notice of intention has been published 
for asphalt paving on concrete on Milford- 
ave. and Miller-st., and for oblong granite 
blocks on Mt. Prospect-ave. J. Crowell 
Mundy, general superintendent works 

Indianapolis, Ind.—Final action was taken 
Aug. 24 on the following resolutions: Brick 
roadway and cement walks, Wabash-st 
from East to Noble, and from New Jersey 
to East; cement walls, Massachusetts-av: 
from Pratt-st. te Tenth; cement walks 
York-st., from Silver-ave. to first alley 
northwest. Unicn-st., from Merrill to Mc- 
Carty, will be paved with asphalt, with 
cement walks and curbing. 

Newark, N. J.—Mayor Seymour vetoed 
Aug. 27, a resolution for granite paving on 
concrete cn Magaine-st. The resolution was 
idopted Aug. 16. Mayor Seymour gave 





his reason for vetoing the resolution that 
the cost of laying granite block upon a cor 
crete base is from $35 to $40 per city lot 


greater than the cost of granite oiock on 
sand, which would prove a greater burder 
to the preperty-owners than was necessary 
when a sané foundation would answer al! 
the requirements for a pavement 

Indianapolis, Ind.—Improvement resolu 
tions were adopted Aug. 29 as follows: Brick 
paving Cora-st.; wooden blocks, cement 
walks and curbing, Arch-st., from Broad- 
way to College, and Tenth-st., from Senate 
ive. to Canal bridge; cement walks and 
curbing, parts of Irving-place, Spruce and 
Twenty-third-sts. Final action was take 
cn the rreposed brirk paving for the first 
alley south of Prospect-st., from Virginia- 
ave. to Atwood-st., and for cement walks 
on varts of Illinois and New York-sts 

New York City.—The board of public im- 
provements has authorized street work in 
Manhattan horough, with estimates as fol- 


lows: Regulating and grading Tenth-av« 
$58,500; paving W. Eleventh-st., $6,400; W 
One Hundred and Twentieth st., $12,200: W 
One Hundred and Seventy-eighth-st., $22,300 
Gerard-ave., $20,000. Bronx borough, sid 
walks, regulating, grading, ete., E. One 
Hundred and LEighty-seventh-st $40,000 
Tiebcut-ave., $59,000; Ciinton-place $9,400 
Brooklyn borough, paving Castor-ay 

$15,000; BPleecker-st., $5,900; Woodruff-ave 
$17,600; Pitkin-ave., $7,700; Barbey-st 
$20,500. 





CONTRACTS TO BE LET. 

Wauseon, O.—Sealed bids are asked until 
Sept. 3 for paving Elm-st. with brick A 
S. Bloomer, vil. clk. 

Hammond, Ind.—Sealed proposals 
asked until Sept. 4 for paving Gostlin-st with 
macadam. Peter J. Lyons, cy. C. E 

Evansville, Ind.—Sealed proposals are i 
vited until Sept. 15 for paving two alley 
with brick. Geo. W. Swearingen, clk. B 
P. W. 

South Bend, Ind.—Sealed bids are asked 
until Sept. 10 for cement walks and curbing 
on Catalpa and Sancome-aves. L. A. Hul 
cy clk. 

Springfield, Mass.—Bids are asked unt 
Sept. 4 for 2,050 sq. yds. of asphalt pavins 
Arthur A. Adams. supt. sts.; Chas. M. Slo 
cum, cy. engr. 


Sturgeon Bay, Wis.—Sealed bids are ske 
until Sept. 4 for paving and curbing parts 
of Cedar and St. John-sts. Jacob Dehos 
elk. 


Cincinnati, O.—Bids are asked until Sey 
4 for paving a portion of Spring Grovs 
and Hoppell-st. with asphalt Robt. Alliso 
prest. bd. pub. service 

Hoboken, N. J.—Bids are asked until Sept 
26 for asphalt pav-ng on portions of t 
streets and for asphalt strips on a num! 
of streets. John Haggerty, cy. clk 

Camden, N. J.—Sealed bids are asked 
til Sept. 10 for building a telford road fr 
Coffin's corner via Ashland to White Hor 
road, 24% mis. J. J. Albertson, co. eng: 

Columbus, Ind.—Sealed bids are asked 
til Sept. 3 for constructing 7-mis 1 
ft. of free gravel roads in Jackson tw 


Thos. May, chrmn. co. comrs.; Samuel WV 
Fitch, co. audt 

Mansfield, O.—Sealed bids are asked ur 
Sept. 10 for furnishing and delivering (Wy 
bbls. of American Portland cement. Robert 
G. Hancock, prest. Sanitar bd Ge \ 


Clugston, secy. 

Shoals, Ind.—Sealed bids are iske 
Sept. 3 for building about 152-3 mis 
gravel or macadam roads in Perry tw 
John K. Summerville, chrmn.;Horatio Hat 
ryman, co. audt. 

Toledo, O.—Sealed proposals ire asked 
until Sept. 3 for asphalt, brick, paving block 
or asphalt block paving on parts of Jarv 
Page, Ewing, Locust and South-sts 
Melrose-ave. J. R. Connell, cy. clk 

Lafayette, Ind.—Sealed proposals ul 
asked for until Sept. 10 forimprovinge M« 
chanic-st. from Second to Third, and for the 
improvement of the west sidewalk on W 
bash-ave., from Weaver to Manford-sts 
Jas. K. Risk, cy. clk. 

Dayton, O.—Bids are asked for until Sept 
4 for paving two streets with brick; until 
Sept. 17 for paving Parott-st. with brick 
and for 5,650 sq. yds. of brick or block paving 
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l OO lit ft. of curbing on Richard-st. 
big rest. B. C. A. 

Military Home, Grant Co., Ind 
yposals will be received until Sept. 3 for 
ishing and delivering 10,000 paving brick; 


0) bbls. of Portland cement; 75 yds. crushed 

1144-in. cubes or less; 1,000 ft 6-in 

‘ ght iron pine. J. H. Chapman, Govern- 

St yuis, Mo.—Sealed bids are asked unti 

S i8 for grading three streets; for brick 

“4 rete bas« with granitoid 

irbing and guttering on Union Boulevard 

mbard-st nd Jefferson-ave.; telford pav 

g lowa-ave Robert E. McMath, prest 
B. P. I 


maha, Né Bids are asked until Sept 









paving with asphalt, brick or ston 
I et Twenty yurth-st. from Farn 
St Mary’'s-ave Twenty-fourth-st 
Farnam t Dodge Dodge-st from 
I -eighth t Fortieth-st, except inter- 
n i Thirty-ninth-st Andrew Rose 
w chrmn. B. P. W. 

( nb G1 © Bids are sked u 
Sept 4 for ng High-st is follows 
1.938 sq is. brick or block paving; 9,938 sq. 

stone foundation and 2-in. sand 
shior 474 ft. 4x19-in. curbing; 1,785 ft 
5x 20-i1 irbing 2 lin. ft. headers: 6,532 cu 
ex 8 catchbasins; 2,077 1 
8 ewer pips 5,000 lin. ft. common 4-in 
harles Killen, cy. clk. 

S Antoni Tex.—Sealed bids are asked 

Sept ; for the construction of about 
1,000 sq. yds f street paving, with either 
it vitrified brick, granite or stone 

ks, mountain cedar, Mesquite, or cresot- 

! I k Separate bids will be re- 

for a Oo! iny part (not less than a 

A street r for curbing Marshall 

i Ma I V. W. Jackson, cy. clk 
CONTEMPLATED WORK. 
N } The Warren-Scharf As 
I cured the contract 
g Gr 
\ iseon, O.—Th«e ontract for brick pay 
was awarde to J. A. Foster & C if 

At Ind 

S s & Williamsor s 
I r curbing and gutte 

gz ft nt-st 

S« ts I Ala The contract for gr 

gz the streets w iwarded to John 

Schenectat N. ¥ Beckwith Bros. r« 

the ntract for paving Paige-st 

" rick, for $15,422 


trand Rapids, Mich.—The contract for 

i liamond-st. was awarded t 

er & Miller, for $5,700 

shington Hill, Conn.—The contract for 
ng Baldwin-st. was awarded to Edward 
Manus, at 89 cents a square yard 

Winnipeg, Mar The Assyrian Asphalt 
ing ympa submitted the lowest bid 

r 200 to 300 tons of asphalt 

Columbus, O.—S. I. Knight secured the 
tract Aug. 13 for asphalt repairs on var 


TR 


is streets for $6,361.52 
Delta, O.—C. W Ryan, Maumee, O Sé 
ired the contract for paving and storm 


ewer construction in this city 


Lansing, Mich.—John Christopher secured 

é ontract Aug. 20 for grading Main-st 
cents a cubic vard 

Annapolis, Md.—George Jewell secured 
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the contract for paving West-st. with brick 
with asphalt filler at $2.09 a square yard. 
Elmira, N. Y¥.—The contract for paving 
Market-st. with brick has been awarded to 
Costello & Nagle at $1.52% a square yard. 
Middletown, O.—The contract for paving 
&. Third-st. was awarded Aug. 10 to F. M. 
Kemp & Co. for $24,590.27, for medal block 
Seattle, Wash.—McCauley & Delaney se- 
cured the contract for paving First-ave., 
from Madison to Pike, with brick, for $37, 


12.50 
Rockford, 1ll.—The contracts for macad- 
amizing Wall, Grove and Mulberry-sts. was 
warded, Aug. 20, to John Rydbloom. 
Watertown, N Y.—The Warren-Scharf 
Asphalt Paving company was awarded the 
ontract for paving Stone-st., for $2,585.45 
Brazil, Ind.—The contract for seven blocks 


brick paving was awarded, Aug. 16, to 
Voorhees & Grimes, of Terre Haute, for 
Pontiac, Ill—John Cherry, jr., of Jackson- 
ville Ill., secured the contract for 19,000 sq. 


is. of brick paving in this city, for $34,171. 
Niagara Falls, N. Y The contract for 
paving Cedar-: with asphalt was 
awarded to Henry P. Burgard, of Buffak 
for $15,947 

St. Paul, Minn.—The contract for paving 
Mackubin-st. with asphalt was awarded to 
the American Contracting company for 
S18. 966 

Milwaukee, Wis.—The contract for paving 
Third-st. with brick was awarded to John 
J. Crilley 116 Jackson-st., at $2.22 a sq. yd. 
Hartford, Conn.—The contract for paving 
Capitol-ave. with land asphalt was awarded 
to the Southern New England Paving com- 
iny at $1.90 a sq. yd. 

Moline, Ill.—The Barber Asphalt Paving 
ompany of Chicago was awarded the con- 
tract, Aug. 21, for paving Sixth-st. with as- 





Vincennes, Ind.—H. C. Huffstetter, of Or- 
eans, Ind secured the contract, Aug 
for building 194-5 mis. of gravel road in 
Busseron twp., for $29,975 

Sioux City, Ia.—The Barber Asphalt Pav- 
ng company, New York City, secured thé 
contract for paving Pierce and Pearl-sts 
with asphalt, at $2.08 a sq. yd 
Mingo Junction, O.—The contract for 
lilding sidewalks and paving Commercial- 

has been awarded to J. Maloney f 
Beliaire, O., for about $10,000. 

Roseville N J.—The Barber Asphalt 
ompany was awarded the contract for pav- 
ing with asphalt S. Twelfth, Hecker and 


Myrtle-sts it $2.12 a sq. yd 
Decorah la.—The contract for paving 
Water-st was awarded to Canney «& 


Howe, of Minneapolis, Minn., at $1.29 a sq 
yd., using Galesburg brick 

Waterbury, Conn.—The Central Asphalt 
ompany of Hartford, Conn., was awarded 
1 contract, Aug. 14, for paving W. Main- 
st. with asphalt at $2.96 a sq. yd. 

Le Mars, la.—The contract for the con- 
struction of cement curbs and gutters was 
uwarded to L. B. Faus, at 16 cts. a lin. ft 
for curbs and 18 cts. for gutters. 

Columbia City, Ind.—The contract or pav- 
ing Market, Chauncey and Jefferson-sts. 
with brick was awarded to Frank Brum- 
baugh, of Elkhart, Ind., for $10,357.83. 

Salem, Ill.—The contract for the construc- 
tion of 50.000 ft. of granite sidewalks has 
been let to Patton & Hoffman, of Peters- 
burg, Ind., at 16% cts a sq. ft. 
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London, Ont., Canada.—Harding & Leat- 
horne secured the contract for a tar mac- 
adam pavement, with cement curb and 10- 
in. underdrain on Queen-ave., for $4,700. 

Franklin, N, J.—Van Steinberg & Clark 
secured the contract Aug. 24 for sidewalks, 
flagging and curbing in Walnut-st and 
David Harper was awarded the remainder 
of the work. 

Wapakoneta, O.—The contract for grad- 
ing, graveling and setting iron culverts 
in the Santa Fe pike was awarded Aug. 10 
to W. J. Howell and G. W. Line for $2 

Camden, N. J.—The contract for paving 
Kaighn-ave., from the ferry house to Front 
st., with 3elgian blocks on concrete was 
awarded Aug. 8 to B. F. Sweeten & Son at 
39 cents a sq. yd. 

Alton, Ill.—The contract for paving Man- 
ning-st. and College-ave., in Upper A 
with’ vitrified brick was awarded to David 
tyan of this city at $1.09 a sq. yd. for 
ton brick 

Hamilton, O.—The contract for paving 
North and South Second-sts. and N. Third- 
st. with asphalt was awarded rccording 
to recent press reports, to the Ayre 
Asphalt and Paving company of Zanes\ 

OU it $2.17 a sq. yd 

Aurora, 1ll.—Asphalt paving contracts 
were awarded Aug. 10 as follows: Downe 
place, R. F. Conway company of Chicago 
$2.04 a sq. yd.; La Salle-st., Ayres Asphalt 
company of Zanesville, O., $1.81 

Waynesburg, Pa.—The contract for paving 
ind sewering the streets of this city was 
uwarded to Ott Bros. of Allegheny at $1.61 
u sq. yd.; excavating, 52 cents a = 
curbing, 62 cents a lin. ft 

East Newark, N. J.—The Barber Asph 
Paving company secured the contract 
paving Second-st. with asphalt, and he 
Metropolitan Asphalt company the « tr 
for paving President-st. with asphal 

Ft. Wayne, Ind.—Bids were received Aug 
9 for paving Rockhill-st. as follows: Barber 
Asphalt Paving company, asphalt, $8.74 a 
sq. yd.; C. E. Moellering & C isphalt 
block, $9.75; Canton block, $6.65 

Lafayette, Ind.—The Western Paving 
ompany of Indianapolis has been 
isphalt paving contracts as follows 
st., $5.18 a lin. ft.; Third-st., $4.76; Fourth- 

$5.21; Columbia-st., $5.11; Ferry-st., $5.54 

Leavenworth, Kas—Th«s tobert J. Boyd 
Paving and Construction company f K 
sas City, Kas., was awarded the contract 
or paving Second-st., from Cherokee-st. to 
Five-Mile creek, it $1.51 a sq. yd or 
$55,000 

Manalapan, N. J.—The contract for build- 
ing the new stone road from this plac¢ 
the Middlesex county line was awarded to 
Tunis F. Conover of Manalapan, and Dr 
W. T. MacMillan of Perrineville for $10,997 

Dunkirk, N. Y.—Bidswere received Aug. 10 
for paving E. Third-st. with brick at prices 
ranging from $1.07 to $1.70 for park and 
block brick, and 35 and 40 cents for excava- 
tion. Action on the bids was deferred 

Altoona, 2a.—(Special)—Harvey Linton, 
Cy Ener., says the contract for mac- 
adamizing was awarded July 27 tc 








Joseph Frisorn at $1.23 a sq vd The 
grade is to be low enough to admit of brick 
paving being laid on top of the macadam 
Detroit, Mich.—Paving contracts were 
awarded Aug. 14 as follows: Ferry-ave., as- 


phalt, $2.55 a sq. yd., and Antoinette-st 
$2.50, American Construction Co.; McGraw- 
st., cedar, J. Porath, $1.54; Sixth, G. E. Cur- 
rie, $1.69; Harper, A. C. Lloyd, $1.56; Toledo 
ave., H. Frederick, $1.53; Porter, J. A. Met 
cier, $1.68; alley, J. A. Mercier, $2.06. The 
lowest bids received Aug. 21 for paving 
were: Kirby-ave., asphalt, American Con 
tracting Co., $4,629.31; Field-ave cedar \ 
Grant, $17,383.89; Maybury Grand 
cedar, A Lloyd, $15,613.03; Garfield-a 
cedar, J. Porath, $2,827.71 
Brooklyn, N. Y.—Bids were r« 
17 for asphalt paving, partly on | 
pavement and partly on concrete n Car 


> 
r 


roll, Smith and Hoyt-sts., as follow Cra 
ford & Co.—Asphalt, 21,975 sq. yds $2.4 
relaying 4.450 sq yds 1) cts { 
1,223 sq. yds., $6; new curb, 8,76 

80 cts.; old curb, 4,200 sq. yds 

granite block, 1,555 sq. yds., $2.60 A] 








Asphalt Co.—Asphalt, $2.37; relaying 
concrete, $5.50: new curb, 85 cts ‘ 


35 cts.; granite block, $2.65 Easter? \ 
phalt Paving Co.—Asphalt, $2.41; 1 
35 cts.: concrete, $6.00 new irb 
old curb, 35 cts granite block, $2. 


Albany, N Y Robert A Dun 
awarded the contract Aug S lor ) 2 
Third-st and John Doyle f pa 
borne and Odell-sts Bids were rece 
cently for macadamizing about 1-5 n 
of Quaker Ridge in Scarsdal is follow 
Daniel Murray, Port Chester, $23,160; M 
chael Desiro, Larchmont ‘al 
Duffy. White Plains 


2 





Son, Astoria $27.713; George \ R 
Pittsburg, Pa., $51,00 
Wilmington, Del Bid were re 


Aug. 18 for about 10,000 sq. yds pa 

brick, as follows: John M. Solomon, Ré 

ing shale, 79 cts. per sq. yd.; John J 

Townsend block, $1.12; Porter block, $ 

Cattskill, $1.01; Americar ‘la 

New Cumberland, W. Va Port 
To 


$1.05; brick, $1.65; T. B wnser Brick & 
Contracting Co Zanesville O Jero 
block, $1.21; Athens Brick C« Ather O 
Athens block, $1.04; Chas. Warner ( M 


tello block, 94.3 cts.; Hallwood $ 
Mack Mfg. Co., $1.12 


Council Bluffs, Ia 


> 


warded contracts Aug. 21 fer | 

imber of streets with rick a f Ww 
Graham, Park, High Schoo nd Gle 

and Broadway ind Pieryte-st Graiesbdureg 


brick for top course and C i | 
brick for bottom course, $1.69 a s« 
rison-st., Council Bluffs brick t 
tom courses, $1.33; Willow nd Fiftt 
and Bluff, Story ind Fourtl ts G 
burg brick on concrete $1.79: My 
Des Moines brick for top courses 
Bluffs brick for bottom course, $1.f 
New York City—Bids were re¢ 
cently for street improvements as 


For paving Rector-st., asphalt blccks, H 
ings Pavement company, 66 Broad-st., $3,053 
Abbot-Gamble Construction compa! Tin 





building, $3,036. Paving Cedar-st. w 

phalt blocks, Hastings Pavement ) 
$2,800; Abbot-Gamble company, $3.024. I 

W. Sixty-sixth-st. with asphalt ch 
Hastings Pavement company, $10,399; Al 
Gamble company, $10,488. Furnishing brok« 
stone and screenings, Brown & Fleming 
129 Proad-st., $8,288; Jacob ©. Conklin, $9,35 
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Manhattan Traprock company, $11,030; D 





( Bowker, jr $11,220. Paving Carroll-st 
Br klyn, with asphalt, Brooklyn Afcatraz 
\ } t company Third-st neur Third- 
rookly $73,402; Cranford & Co., 52 
S Mar Brooklyn, $74,169: Eastern 
Asphalt Paving company, 11 
w $74,492. Delivering sand, Murray 
Pe 32,226; Phoenix Towing & Transpor 
npeny, $2,247; Norton & Gorman 
01 Douglas-st Brooklyn, $2,436. Delivering 
> William R Smith p13, 14 
\\ ke 19 EK. Thirty-eighth-st 
yw & Fleming, $15,500; Manhat 
} mpany, $13,800 


Paving contracts wer 


1 A ft as follows First alley 
Ly from Pratt ito Sahn 
f Capi Having and Constructior 
lin 1 grading ul 
’ of first alley east of I 


McLean-place to ‘lwer 


(a \\ MeCray, 37! cts 1 ii 
y 1 graveling first alley eas 
P. E. Phillips, 17 cts. a li 
k pavirg, with cement waiks 
Spr t from Prospect to Lex 
i F. To $1.17 a lin. ft.; brick 
Vil ment walks ina curbing 
| t J R. Cooner, £2.57 a lit 
b vit cement walks ur 
Warren-Schart Asph 
mI $3.7 a lin. ft grave 
walks ind Irving 
Rut R r & Dunila $1.65 a lin 
veling Georgia-st fr 
S I I Harry Roberts, 7% cts 
vere awarded Aug. 29 
\ t iving, brick gutters 
Bellefontaine-st fron 
M t io Fifteenth-st W 
S ri : t Paving company, 4 
isphalt and curt 
M t., from Twenty-fifth-st. to sout 


I } l Indiana Bermud 
\ I a !' ft ceme 
W ¢ Ars il-ave fr 
I [ ( & bt I R 
‘ \ in. ft cement walk 
t ! I ect-st. to Pleasar 
ts lin. f cen 
I rom Lincoln to N 
J ts.; cement walk 
M t to Wright J ] 


SEWERS. 


ware The state board of healt} 


that the plans for this city’s 





werage ystem be changed so as to 
rificatior of the sew 

I ischarged into the Oler 

£0 I Work has begun on the 
‘ I i-st ewerage system at West 
P n The sewer will be of brick, four 
half feet in diameter at the outl 
I { n iver at Halsted-st., and 

vw ewel f that part of the city lying 
f Ashland-ave south of One Hun- 
Fifteenth-st., and west of Wal 
It w cost $78,000 


CONTEMPLATED WORK. 


Oregon City, Ore A system of ten and 
welve-in. pipe sewers in the district be- 


tween Second and Seventh-sts., and Center- 
st and Eastham school is contemplated. 

Pocahontas, la.—A sewer system will be 
built. 

sordentown, N. J.—A sewerage system is 
contemplated. 

Newton, Ia.—Plans are being prepared for 

sewerage system. 

Watertown, S. D.—Bids will be asked soon 
[or a sewerage system 

Sumter, S. C.—A sewerage system, to cost 
about $60,000, is contemplated 

Shenandoah, la.—Plans and_ estimates 
are being made for a sewerage system. 

Mt. Carmel, Pa A sewerage system is 
proposed Wm. Camp, chrmn. sewer com 

Virginia, Minn Profiles and estimates for 

sewer will be prepared by J. D. Lamont 

Rat Portage, Ont.—The council voted to 

lild sewers in Julia, Lottie and Agnes-sts 

Central Falls, R. 1.—The council has ap- 
propriated $4,900 for a sewer in Watrus-st 

Washi! la Resolutions are pending 
viding for a number of sewers. Mayor 








Koss 
Waterloo, la This city has voted to build 
sewer to drain the lower parts of the city 
Hamiltor O.—An ordinance has been 
assed for sewers in Tenth and High-sts 
M. ©. Burns, cy. clk 
St. Cloud, Minn Plans are being prepared 
y the city engineer for a system of lateral 


Helena, Ark.—An engineer will be _ en- 
gaged to prepare plans and specifications 
a sewerage system 


Augusta, Ga An ordinance has been ay 
proved for a sewer in Fifteenth-st. J. § 
Patterson lk. coun 

Florence Ala Plans and _  specificatioas 


ra sewerage system have been complet- 
estimated cost, $50,000 
New Britain, Conn.—Plans for a complet 
ewage disposal system have been complet- 
d by City Engineer Cadwell 
Bridgeport, Conn Bids will be asked soo: 
sewers on Stratford and Wilmot-aves 
Albert E. Lorey, cy. clk 
Erie Pa.—Mayor Depinet has approve 
ordinance for a 30-in. main sewer in M« 
Carter and East-aves 





Altoona, Pa The construction of sewers 
is contemplated in a large number of 
treets Harvey Linton, cy. engr. 


South Framingham, Mass.—The question 
issuing $30,000 bonds for building trunk 
sewers is being considered 

Akron, O.—An ordinance has been passed 
providing for a main trunk sewer in Dist 
No. 9. Chas. H. Isbell, clk. 

Huntingtor Ind.—A resolution has been 
passed to build a sewer in Canfield-st. Chas 
H. Cutshall, cy. clk. 

Centralia, Ill.—Plans and estimates for a 

ymplete sewerage system are being consid- 
ered by the sewer committee. 

Loveland, Col A resolution has been 
dopted to take preliminary steps toward 
securing a sewerage system. 

Davenport, Ia.—The estimated cost of 
the proposed district sewer, according to 
City Engineer Murray, is $21,650. 

Columbus, O.—Plans for sewer extensions 
ind improvements have been prepared by 
City Engineer Griggs, which will cost about 
$182,625 Mr. Griggs recommends the im- 
mediate expenditure of $98,685. 
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Keokuk, Ia.—A resolution of intention to 
build sewers in a number of streets has 
been passed. J. F. Daugherty, mayor 

Seattle, Wash.—A resolution has been 
passed providing for a sewer in Thirtieth 
st. S. W. V. Rhinehart, pres. cy. cour 

Indiana, Pa.—George R. Stewart and J. T 
sell compose a committee appointed to il 
vestigate the cost of building a seweragé 
system. 

Winchester, Ind.—C,. E. Yunker, city engi 
neer, has been directed to prepare pla! 
and specifications for a complete sewerage 
system 

Haddonfield, N. J.—The mayor has been 
instructed to appoint a committee to secure 
plans and specifications for a sewerage 
ter 

Batavia, N Y The septic tank sewage 
plan submitted to the sewer commissioner 
will be examined by Emil Kuichlins oO 
Rochester 

Cleveland, O.—Ordinances have 
passed for sewers in Forman, Elmwood 
Reade Beacon, Heath and B-sts Howal 


H Burege SS, Cy clk 
Cincinnati, O.—The estimated cost f 
building sewers in Congress and K« ge 


aves. is $20,271, and in Kellogg and Mc‘ 
lough-aves. $19,374 

Sandy Hill, N. Y Surveys for a sewerag 
system have been completed by Charles 
Derleth, jr., of Columbia college, New York 


Cit who estimates the cost at $67,400 Che 
uestion of construction will probabl be 
voted on 

Collingswood, N J.—Sewagt di 
works will be built from the plans 

City Wastes Disposal company of New 
York City. The system includes septic t hy 


treatment and subsequent aeration 
effluent in coke filters 

Marshalltown, la.—(Special)—T he 
council has engaged George 8S. Piersor M 
Am. Soc. C. E., of Kalamazoo, Mic! t 
prepare plans for sewage disposal 
int will have a capacity of 2,000,000 
lons a day and will require a pumping 


Holland, Mich Bids will be aske 
for a sewerage system Alvord & Sl 
of Chicago have prepared the plans, wl 
rovide for the bacterial system. Tw 
fication plans will be constructed 
mile of main sewer will be built 

Petaluma, Cal.—(Special)—N S rr 
eity engineer and superintendent of 
says that this city has under consider 
tion the construction of 1,350 feet 
pipe sewer on B-st and about 600 
8-in. on Washington-st. The city has 
completed 1,400 feet of 8-in. pipe sewer on 
Dewey and Bremen-sts 

Newark, N. J.—City Surveyor Er t 
Adam has been directed to have specif 
tions printed for the central relief wel 
estimated cost, $98,652 Ordinances 





tention have been published for sewers 

Ward and Franklin-sts The new appor 
tionment of the cost of the proposed joint 
sewer is as follows West Orange, $71,892 
2,501,177 gals.; Milburn, $39,538, 1,551,224 gals 
Irvington, $54,808, 2,391,004 gais.; Vailsburg 
$35,427, 1,543,882 gals.; Summit, $76,978, 3,000,000 


gals.; South Orange Village, $69,762, 2,425,250 
gal Newark, $33,884, 1,478,363 gals; totals, 
$382, 14,891,000 gals. 





CONTRACTS TO BE LET. 


Des Moines, tia.—Bids ars asked ul 
Sept. 12 for building 3,260 feet of thirty-six 
inch two-ring brick overflow sewer a = 
W 

Jackson, Miss Bids are asked 
Sept. 4 for about ten miles of sewer. J 
W. Todd, Mayor; Oliver Cl.fton erk 

Wausau, Wis Bids are asked ntil S« 

3 for building sewers on Clark, Mai 
McClellan-sts Charles F. Beck, cit 

Billings, Mont Bids are asked until Sept 
t for enlarging a ditch. C. M. ¢ ft 
retary, Yellowstone & Canyon Creek di 
company. 


Bowling Green, O.—Bids are ask« 
Sept. 25 for about 6,000 feet of thirt 
pipe sewers Riggs & Sherman, eng 


roledo 


Toledo, O.—Sealed bids ire iske 
Sept. 10 for building sewers in W 

st. and an alley John E ( 

erk 

Galion, O Bids are asked ! Ss 


for about 7,900 feet of twelve 
four-inch pipe sewers. J. W Atk 
engineer; J. R. Homer, mayor 
Washington, D. C.—Sealed bik 
ntil Sept. 8 for building sewer 
trict of Columbia B. F. McF 
man district commissioners 
Red Jacket, Mich.—Sealed bid 
received until Sent. 4 for the ext 
building of a storm sewer of 1,000 
or less. Albert J. March, clerk 
Boston, Mass.—Sealed bids ‘ } 
Sept. 17 for building sectior ' , 


of the metropolitan sewer in ‘ 


liam M. Brown, jr chief engine 





politan sewerage committees 
Mansfield, O.—Sealed bids 
Sept 10 for bullding i zi 
cepting sewer ind for furnish 
ering vitrified sait-glazed ew 
orge A Clugstor! secretal 
board 
Hammond, Ind Bids re isk 
Sept. 4 for relaying the sewer in R I 
ave., the sewer to be an eight 
rified main sewer, with manl . 
basins and hous« onnectio I 
Lyons ity civil engineer 
Cleveland, O.—Sealed bid re I 
Sept 6 for constructing hou “ 
water connections in t treet 
ies Bids are asked until S« 
ewer in Scranton-ave John \ 
leputy director public works 


CONTRACTS AWARDED 
Columbus, Ind Lyle & Pr } 
tl ontract for the Ejighth-s 
6,444 

Wells, Minn.—The contract for 
was awarded to R. F. Westo f 

Lead, S. D.—The contract for a sew 
nel was awarded to Lashley & P 

['wo Harbors, Minr The contr 
sewer on Third-ave. was awarded 
Pastoret 

Troy, N. Y.—Ellis Bros. secured 
tract for 1 sewer in Jacob-st t $ 
lin. ft 

Lafayette, Ind.—W. F. Fre was aw 
the contract for a pipe sewer on Fert 
for $16,320.60 

Elizabeth, N. J.—Matthew Wade sé I 
the contract for the Henry-st. brick sew 
for $16,652. 
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Annapolis, Md.—The 








contract for sewers 


was awarded to A. L. Patterson & Co. for 
Pittsburg Pa Dunlus Bros 3903 Boun 
s red the contract for sewers ir 
$4,647 
reatt \\ I Mitchell & Hard sé 
I t ) sewer in Eighteentt! 
. 
M The contract for wo 
\ n awarded to Thom‘s 
McM Port Hur 
~ I ] y J I ihe ‘ r 
" it Me ‘ 
( ‘ icts for sanitar \ 3 
\ Aug. 20 to William Re! 
r $16,79 
I Spe 11)—Contracts were 
\ J W. H. Herr, ¢ B. ¢ 
\ Ss »& ( f S f < 
\ he ontract for sew 
iwarded to Thomas Sx 
for $21, 00 
M The contract for a W 
t ‘ warded >» W H. Ke 
t City M for $ Se, 
wal G IK e¢ 
tract Tor bu ing 
wer r $28,860 
N } rhe <« tract for i 
la peen Wal 
\ f Bro n, for $ wm 
x L'} tract for ewe! 
var to Jerry Shea of Qui 
$300, Ot rding to press repo! 
x g Vi J). H. Green & So 
\ Vis e been awarded the 
I r in this ty for $20,004 
Wis.—The contrac rr 
i-st. has been awar 
& Ss i on Merrill-st » ( 
S ih.—The contr 
if old sewer W 
I «& tush at «& 
Sewer contracts hay e 
A s ws Prospect-st J t 
S Albert-st ad Mort 
R pst 
\ Sewer contract Ww 
Hansen & Thompso! 
I ! t $2,057; Ninth, Elm I 
\ $1,535 
R ge La.—The ontract I 
ewers manholes a 2 
was awarded to L. W Brow 
New Orleans, for $52,300 
re! Ala.—The contract for bui rs 
w sewer for the proposed new sewerag 
em wa warded to Neely & Smith of 
ooga, Tenn., for $45,000 
gS Ww d N J.—The Collings w« 
Sewera mpar contracted Aug. 6 
I plant ifter plans prepal 
the ¢ Wastes Disposal compa! 
New rk Cit 


ntractors Aug. 17 for a sé 


on these bids was deferred 
Livingston, N. ¥.—The contract for 


San Rafas Cal Bids were received from 


werage 
stem, ranging from $24,000 to $38,000. Ac 


build 


new filter bed in connection with the 


verage system at Craig Colony has bee! 


warded to Joseph H. Kelly of Mt 
Chicopee Mass.—The contract for 


Morris 


build- 


ing the Williamsett sewer was awarded to 
Sullivan & Enright of Chicopee Falls, for 
$16,134, according to press reports. 

Toledo, O.—Sewer contracts were awarded, 
Aug. 9, as follows: Greenwood-ave., dist., 
Pat Kelly, $2,635. Austin-st., John McMahon, 
$5,813; Millard-ave., J. E. O'Neill, $4.19 

Alexandria, Ind Bids were received Aug, 
17 for 9,000 ft. of brick and pipe sewérs, 26 
manholes, 14 catch basins and inlets and 4 
flush tanks is follows S. J. Brandon 
$14,798; R. L. King, $13,262; P. T. O’Brien, 
$14,414, 

Denver, Col.—The J. M. O’ Rourke Const 
ompany secured the contract for the cor 
ub-district No. 20 Capitol Hil 


struction of s 


torm sewer. The contract was originally 


twarded to the James Carbis company 
which refused to do the work 
Milwaukee Wis.—Sewer contracts haves 


Eighteenth-ay« 
nd Burnham-st., Daniel Driscoll, $1.19 a 
ft irnham-st., G E Zimmerman 
$1.18; South alley, James O’Donnelly, #1 
ve Herman Hohensee, $1.20; Eight 
Herman Hohensee, $1.14. 
Syracuse, N. Y.—The lowest bid submitted 
Aug. 13 for a trunk sewer system in the 
; rd was that of Frank 8S. Sposato 
The other bids were Thomas 
7 Charles Smith, $54,667.70 
7.5 Thomas Marnell 


en iwarded is follows 
} 





S41.897.01 





Waterford N Y Bids were received 
Aug. 18 for building the new Eighth ward 





sewer fo ws William Stanton, Co- 
hoes, $7,235.09; Albert M. Banker, Glovers- 
i $11,400.95; John B Doyle, Cohoes 
37,19 Mooney & Lillis, Troy, $7,648.25 
Harrington & Besch, Troy, $8,922.62; Eveline 
& Donello, Troy, $6,879.49 

Vineland, N. J.—A contract for construct- 
ing sewage disposal beds was awarded to 


Jekiel Vaughn, of Stamford, N. Y., as fol- 


ws Excavation, 30 cts., with 10 cts. for 
extra haul; 15-in. pipe laid, 55 cts.; 12-in., 
1“) cts 10-in » cts.. 8-in 28 cts; 6-in., 24 


} Portland cement 
ynerete, $6; 15-in. disk valves furnished and 
. - 


Q-in., $9; 8-in., $6.50; 


(Special)—Bids 
d Aug. 2l, for sewerage sys 

ontracts will be awarded Sept 
19 The bids on section 1 ranged from $19,- 
section 2, from $16,344.90 
to $31,405.01; section 3, from $16,004.40 to 352 

plant, from 


on sewerage tunnel and 


Hamlet, UO 


disposal 
$1.992.50 to $30,721.50 
short siphor from $37,857.50 to $90.2 n 


yng siphon, from $16,014 to $14,992 








WATER-WORKS. 

Wisner Neb.—Municipal ownership of 
water works has been decided upon by this 
city 

Marshall, Mo.—This city will purchase 
the water works on Nov. 18, on which date 
the franchise expires. 

Lafayette, Ind.—This city has presented 
the Purdue university with a 2,000,000 gal 
water works pumping engine for use in the 
laboratory 

Sheboygan, Wis.—This city has appointed 
Daniel W. Mead of Chicago and John B. 
Heim of Madison, Wis., as appraisers to 
meet George H. Benzenberg of Milwaukee 
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John W. Alvord of Chicag 
ppointed by the water works 














” rivet , 
1d Benezette Williams, appointed 
ppraise the water works systen \ 
r purchase by the city 
I 1 Claire, Wis.—The water wor \ 
private company |} I 
ommissioners ppo for ‘ ~ 
t $272,000. 
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Kirkland, Ill Man la N j 
Providence, R. I.—The joint 
mittee has recommended the pur k W. § 
000,000 gal. filtration plant The Ss M 
tee suggests, also, that the mayor DI works sytem w A 
a commission of three to ascertain the Morse & Co. of St. I for 














MUNICIPAL ENGINEERING. 








ee 
me Sek. 


ee 





has been awarded 


dare. 


ae 
alt atid WP 





cee we, 


plated. E. T. Clymer and M. C. L. Kline 
interested 

Oak Creek, Wis.—This town contemplates 
building a bridge over Root river, at a cost 
ol $ . 
Clarion, Pa Plans and specifications for 
a $40,000 bridge across Clarion river will be 
made by W. H. Gulick of Phoenixville. 

Rome, N. Y¥.—The common council decid- 


} 


ed Aug. 20 to accept the engineer's plans 
for a new bridge over Fish creek, at 
Brodock ind order bids advertised 


Muncie, Ind.—Sealed bids are asked until 
Sept. 8 for a bridge across the Mississinewa 
river ear Wheeling Bids are asked until 
Sept. 3 for a bridge in Union twp. Robt. W 
Munroe, co. audt 

New York City.—The new East rive 
bridge commission has been temporarily 
enjoined by Judge Fitzgerald of the New 
Y ork ipreme court from awarding the con 








ract f building the two approaches to the 
bridg« The injunction was returnabl 
Aug. 2 
PARKS. 
° 
South Or ge, N. J \ park along Grov* 
Oaa Ss pro] sed 
York, Neb.—Negotiations are pending for 
l irchase of the Goosen tract of seven 
cres Beaver Creek, for a park site 
E ille, Ind The women of the fed- 
organizations have made possibl 
the purchase of the Armstrong property as 
ext ion to Sunset park. 
Pitts £ Pa The residents of the 
South Side are urging the adoption of plans 
mall park between Carson, 8S. Twen 
1 second nd Twenty-third-sts., and the 
Monongahela river 
Indiana} s, Ind.—The park board recom- 
mendations for appropriations for next year 
ha ee! bmitted to the city comptroller 
i the following Office expendi- 
res, $7,5 Garfield pa¥k, improvements, 
3 0, mainte ce $12,950; Military park, 
maintena $3,230; University square, im- 
provements $1,000, maintenance $1,540; St. 
Clair quare and “Fort Wayne triangle, 
maintenance $1,150; Hendricks, Fletcher and 
Oriol improvements $300, maintenanct 
$850; Fletcher-place and East Eleventh-st 
nters maintenance $21,120; Greenlawn 
improvements $1,000 maintenance $3,245; 
Morton-place maintenance $850; Morris 


park, improvements $600, maintenance $550; 
Brookside, improvements $14,000, mainten 
ance $10,000; Riverside, improvements $124,- 
000, maintenance $29,000; Indianola square, 
maintenance $1,500; Highland square im- 
provements $4,000 maintenance $2,200; 
Spades-place and Elmwood, improvements 
$2,500, maintenance $2,500 total improve- 
ments $157,400, total maintenance $72, 





GARBAGE DISPOSAL, STREET 
CLEANING AND SPRINKLING. 
Wichita, Kas.—A crematory is proposed. 
Mayor Ross 

Columbia, 8S. C.—The board of health has 
asked council for funds to establish a 
garbage crematory. 

Oil City, Pa.—Bids are asked until Sept. 





en 
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10 for a garbage crematory. S. W. Barn- 
hart, controller. 

Toledo, O.—An ordinance has been passed 
to sweep and otherwise clean Robinwood 
ave. John E. Connell, cy. clk, 

McKeesport, Pa.—The question of pur 
chasing a sprinkler, a street sweeper and 
two wagons is being considered by 1 
council. R. A. Hitchins, cy. compt. 

Salt Lake City, Utah.—The committee a; 
pointed to investigate the construction of a 
crematory to replace the one burned 1 


cently, reports that an incinerator woul 
cost between $20,000 and $25,000 Dr. King 
health comr. 

STREET LIGHTING. 
Monroeville, Ind.—A municipal igh 
ant is contemplated 
Morrice N. Y.—The electric light | t 

which burned recently, will be rel 

Galesburg, Ill.—The tity council voted 1 
cently to build a municipal light plant 

Springfield, O.—O. 5S. Kelly has aske 

franchise for a commercial! lighting 
heating plant 

Fairview, N. J Bids are asked untii S« 

w lighting the streets of this city. May 
Ayres 

Kirkwood Mo Bids are asked 
Sept. 20 for a municipal electric light p 
W. W. Daly, mayor 

lola Kas.—Sealed bids are isked 
Sept. 11 for an electric light system i 
M. Knapp, cy. clk 

Coffeyville, Kas.—The question of iss 

mas for an electri ight plant wi 

on Sept. 4. 

Saginaw, Mich.—The contract for lig] 
the city for five years was awards 
Bartlett Illuminating company 

Tamaqua, Pa Bids are asked ntil Se 
& for furnishing 802.000 c.-] ire ights. \ 
F. Leopold, town clk 

Fort Recovery, O.—Sealed bids ar 
ntil Sept. ® for a power house, pump 
gines and boilers. Fre Tegler, clk. 

Los Angeles, Cal Bids are asked 
Sept. 5 for a franchise t« perate a 
Los Angeles county. C. W. Pell, co kK 

Santa Rosa, Cal.—The contract for stre 
lighting has beer warded to th M 

| . 


chants’ Lighting company t $5.50 per g 
per month 
Algonac, Mich.—The contract for erecting 
an electric light system has been aw 
to T. C. Brook & Co. for $12,225 
Birmingham, Ala.—The contract for lig! 
ing this city was awarded to the Cor 
ted Electric Light company for 19 yrs 
New London, Conn.—Bids are asked untl 
Sent. 6 for one 50-K. W 
Smith § 


} 
aa 


generator set and 
iccessories. M Leach, U Ss 
ener. 

Fredericksburg, Va isked unti 
Sept. i8 for a street lighting electric pla 
of 8% are lamps of 2,00 c. p ye. Mi 
Cracken, chrmn. com. on Igt 

Ann Arbor, Mich.—Sealed bids are asked 
until Sept. 15 for lighting the streets, alleys 
and public places with electricity for 5 yr 
Jas. E. Hawkins, cy. clk. 

Crawfordsville, Ind.—The city council has 
ordered that the plant be advertised for 
plant 





Bids are 


jease for a term of ten years. The 


originally cost $80,000, but after ten years 
municipal lighting the city decided tua 
lease it. 

Vailsburg, N. J.—The contract 
ing the streets was awarded to the Peopk 
Electric Light and Power company for 
yrs. for 30 arc lamps at $90 a year, and $1! 

year for 40 or more incandescent lamps 

Corning, N. Y.—The 


for light 


contract for lighti: 


the city with are electric lights has bh 
awarded to Robert Drake of Syracus N 
Y it $80 per light of 2,000 c. p. light for 


night schedule 

Ishpeming, Mich.—A contract has been er 
tered into with the Negaunee & 
St. Ry. & Elect. Co. for 


ii 


2.000 ¢ p 


more than $10 nor less han $9 } 
month; 1,200 c. p. lights at t more t 
$8.25 nor less han $7.50 per monl 
plants are conten ‘ P 


Electric ight 





South Glens Falls N. ¥ \ I 
Juneau, W Litcht 2 Ss J 
Mict New Castle, ¢ rr s 
Lewisto1 Me r} Amer I 
Power! ympany WwW war 

I ectric str gh z $ 
’ rea the it. ; ‘ } 
ghts to bur? 1] gt when 1 r 
t s than 25 nights per 1 

La Cross W is The La Cros I 
Light company has proposed t f 
re t $80 per light r annum, f 
fter the expiration of whic! n th 


y will sell the plant to the 
mmittee on lights s rec nr 
eptance of the propositior 

Oklahoma City, O. T \ fr 


ew gas works was granted J. B. Jone 


hicago, Aug. 20, for a period 

lant wil cost $40,000 The minimum pr 

f gas for fuel for lighting pur S xed 
t $1.9 per me) ff ind T $] I An 
vhen tl consume! f UUU I 


er month 
Milwaukee Wis The mn 


was to consider, at its meeting Aug 
commendation of Mayor Ros for 
ntract for lighting the treet The 
f lermar with tl exceptior \ 
rT I Grogan favors VI term ’ 
it helieve hat i on i il 
will be perat 


Fresno, Cal 


lk 
Oxford, O.—A resolution has been pa 
cement or sandstone “ 
in a number of streets. J. A. Kenne« 
Toledo. O 
Oct. 1 for furnishing street signs t rn 
the street corners of the cit yl. EY ¢ 
nell cy clk 
Council Bluffs, Ia.—The city lerk WwW : 
authorized, Aug. 28, to advertise for bid : 
for asphalt paving in parts of Sixth, Ss 
enth, and Eighth-sts.. and First, Willow 


providing for 


Sealed bids ars sked 


Fifth, Fourth and Third-aves., and for brick i 
paving in Ninth and Sixth-sts. and Sixth 
ave. 
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The New 
Crinidad Lake 


SN Asphalt Companys» 


New York, . 8. A. 


li BROADWAY 


London, Gng., 


3 Laurence Pountney Hill, E. C. 


J)EALERS IN 1 4D LAKE ASPHALT FOR 





OTHER USES. 





Crinidad 
Lake Asphalt 
® Pavements 


Contractors should write for terms 
and not use inferior asphalts. 





Che New 
Crinidad Lake 


~ Asphalt Company«- 


New York, d. S. A. 


11 BROADWAY 


London, Eng., 


3 Laurence Pountney Hill, E. C. 


[TRINIDAD LAKE ASPHALT FOR 





ER USES. 





Crinidad 
lake Asphalt 
Pavements 


Contractors should write for terms 
and not use inferior asphalts. 






































